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8-AZAPROSTAGLANDIN DERIVATIVES AND MEDICINAL USES THEREOF 



Abstract: 

Compounds having an 8-azaprostagiandin skeleton represented by the following general 
formula (I): (I) wherein each symbol is as defined in the description; salts thereof, 
solvates thereof, clathrate compounds thereof in cyclodextrin, prodrugs thereof and 
drugs containing the same as the active ingredient have an EP4 agonism and, therefore, 

are useful in preventing and/or treating diseases such as immune diseases, asthma, 
nerve cell death, arthritis, pulmonary injury, pulmonary fibrosis, pulmonary emphysema, 
bronchitis, chronic obstructive pulmonary disease, liver injury, acute hepatitis, nephritis, 

renal failure, hypertension, myocardial ischemia, systemic inflammatory reaction 
syndrome, sepsis, hemophagous syndrome, macrophage activation syndrome, Steele's 

disease, Kawasaki's disease, burn, systemic granuloma, ulcerative colitis, Crohn's 
disease, hypercytokinemia in dialysis, muitiorgan failure, shock and glaucoma. Because 
of having an effect of promoting osteogenesis, moreover, they are useful in preventing 
and/or treating diseases with bone loss (bone diseases such as primary osteoporosis, 
secondary osteoporosis, bone metastasis of cancer, hypercalcemia, Behcet's disease, 
bone defect and bone necrosis, postoperative osteogenesis, alternative therapy for bone 

transplantation). 
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(57) Abstract: Compounds having an 8-azapiostaglandin skeleton 
- represented by the following general fonnula (I): (I) wherein each 

/(C^^2)n — 'Y — G — D symbol is as defined in the description; salts thereof, solvates 

thereof, clathrate compomids thereof in cyclodextrin, prodrugs 
(I) thereof and drugs containing the same as the active ingredient 

have an EP4 agonism and, therefore, are useful in preventing and/or 
treating diseases such as immune diseases, asthma, nerve cell 
death, arthritis, pulmonary injury, pulmonary fibrosis, pulmonary 
emphysema, bronchitis, chronic obstructive pulmonary disease, 
liver injury, acute hepatitis, nephritis, renal failure, hypertension, 
myocardial ischemia, systemic inflammatory reaction syndrome, sepsis, hemophagous syndrome, macrophage activation syndrome, 
Steele' s disease, Kawasaki' s disease, bum, systemic granuloma, ulcerative colitis, Crohn' s disease, hypercytokinemia in 
dialysis, multioi]gan failure, shock and glaucoma. Because of having an effect of promoting osteogenesis, moreover, tfiey are useful 
in preventing and/or treating diseases with bone loss (bone diseases such as primary osteoporosis, secondary osteoporosis, bone 
metastasis of cancer, hypercalcemia, Behcet' s disease, bone defect and bone necrosis, postoperative osteogenesis, alternative 
therapy for bone transplantation). 
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5 w^^m 

3fi¥®^©.t'X% PGE^^(*:lJ:ti. '^^(oWi^^tz.'^-zf^ ^^1pmk 

T4o&«3. ^tt^^> EPi. EPg. EP3*5J;tJ«EP4i:^q^^^HTV^S ( J. 
lipid Mediators Cdl Signaling, 12, 379-391 (1995)) „ 

rttb03 5t>EP4^W<^cfi, TNF-aS^il^ltl^ I L- 1 Ojg^iiStJC 

20 m (iK^i^ttfiymsi^bim (ALs) . ^m^itm. iy:^-'!^i^>mmm. 

25 jfiL^:i:^^m{^S¥. -T^uyr-i^Bit^mms ^^/^ (still) juntas 
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E P 4 \z.mim^1^'^-t^\'t:^'^^\t. E P 1 ^31 J; 5 i: #x. 
25 EP3^^j:§^%x.btl.5i^^Mf^^#;i5;^^v^fci?). nttb-©^#:a5f^v^ 
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(la) 




fi^fm^ LT7K^M^> C 1 ~ 1 0 r/k^/V'S*fc^i^^ n -Jr'V'li^'^^t) 
4 T/W^/l'^Tgil^^ ^^TV^■C % iV^E^<^ C 2 ~ 8 r>'^^l^i/K^ 1 ~ 2 

:/£*^F± 1 ~ 2-j@<DC 1 ~4 T/w^/^l&T'gi^^nwct> JlV^iii^OC 

10 2~8T>'l'^:^V>^^^^t>U A=*'tt-G^--G'^'-G^»-^^t>U G 
iMll~2'f@<??Gl~4 r tlT V t> <fc V ^E^<^ 01 ~ 4 
TA^^Uym. l~2^<DCl~4T/W=3{^>'^S-eg^$ttTV^Tt>J:V^jl^ 
CD C 2 ~ 4 T^U-^r ^ V fcf*l~2^(^Cl~4 T/^'^r/^S'^Stfe $ ^ 
TV^T t> i V^iiL^© C 2 ~ 4 T/l^^^'t^y^^^t> G 2 " Y " (2) 

15 - (r ingl") (3)-Y«- (r i n g 1 ') (4)- (r i n g 1 ') 
_Y«-^ l^fe(t(5)-Y'- (C1^4T/V^\^y^) - (r ingl') - 
^mt>U Y"f*-S-. -so-. -SO2-. -0-*fc{l-NR^''-tr 
^fc>U R''«:;!Kmm^. Ol~10r/l-dr/l-S*fcJ±O2~10riX/l'S 
^mt>U G»f*jj$#¥. l~2^0Cl~4T/^=¥/^ST'em^^■CV^TtJ 

20 j;V>E0<^O 1~4T/^^1/^^S. 1~2®00 l~4T/V'^/V'S-eft^$ 
nrV^T t> i V^ii^^^O 2 ~ 4 T/V^=^ U^^m^tcit l~2^(D01~4r 
/^^/^S•r•g^a$^■CV^T t> 3:^f^WM<o C 2 ~ 4 T/i^'^^ v:/S;Sr^^ 
DMlD^''*fc(±D'^'';gr*^U D^'fi-OOOH. -OOOR^'. 'rVy 
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5 «:(1)-CH20H. (2)-CH20R«% (3)7lcmS. (4)-OR = \ iS)itslV%)V 
(6)-CONR«''R'S (7)-CONR«'S02R«\ (8)-CO- (NH- 
T^/^S-CO) ^-OH. (9)-0- (CO-r^/^aS-NH) 
H. (10)-COOR«S (ll)-OCO-R^°\ (12)-COO-Z^"-Z^«- 

z'\ i^:/t(i(i3) 

10 o O S <b 

:Sr^t3U R^MtCl-l or/i-^/i-S?l:^*5U R«''*3j;tJ?R^'«^H€ 
3l4!&^Ur7Km®^-*^::f*Cl~l 0 T/t-^/V-S*^^ U R«Mi73.c^/l- 
S-eS^$ C 1 - 1 0 T>«^^/vS<lr^*? b> R « ' «(1) 1'-3<S<^C1~ 
1 0 T /^^/wS> c 1 ~ 1 0 r df^i/S* p -^^:^M^T?lttfe$ 

15 V^T^iVMf^oi^/V'SX-eife^ttfcC 1~ 1 OT/W^/l^S^ *fc{*(2)l~ 
3 -IB© C 1 ~ 1 0 r /I'^/i'Sx C 1 ~ 1 0 T/^="¥-:/^* fcJi/^ 13 -Jr*;/!!^ 

T*fim$tbfctf7a:^7t'S%^^UR'°'ri:73.^/V'S*fcf*c 1-1 or 
/u^/vS^^^U m{ti^fcfi2^^^U z^«{tci~i sr/w^i^:/ 
S^ C2~l 5T/l"^-V>'S^^«C2-l 5r/l"3fciV:/S%^*>U 
20 Z2''ft(l)-CO-. (2)-OCO-. (3)-COO-. (4)-CONRi^'-s (5) 
-NR^^'CO-. (6)-0-. (7)-S-. (8)-SO-. (9)-S02-. (10) 
_NRi3»-, (ll)-NR*''"CONR^^''-^ (12)-NR^^''COO-. (13) 
-OCONR'^'-^ *fctl(14)-OCOO-Sr^fc>U Z ' » ft(l)7K^lI^ ^ 
(2)C 1 ~ 1 5 r/l'^/V^. (3)C 2 ~ 1 5 r/V'-J^-Zl^Sx (4)C 2 ~ 1 5 T/l^'^r 
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H^Cl-lor/V'^/i'S^r^^U R'^'N R'''^ R'"^ R'' 

5 1 sr/v^/i-SSr^tJU R^^'i:Z«»S;dSj$-g.UTV>5^^Ei^^-i?l- 

^;vm^fc\-iT i ng S'^^^^U E'^'fiC 3~7i/i5^ nT/^^/wS. r i 
10 ng4»*fcftr ingS'^^^^U r ingl'fc^iU^r ing5»(tl~ 
3^0R='*"*5j:tJ«/*fc«:R^^"egm^tt-C^«t<s r ing3«(il~ 
2fi(??R"'•CiS^fe$tl.-Ct>J;<^ E'»MJlJ:or^^$H5C3~7i^;J^i2 
T/l^'J^/l-Sfi. jgl,-ri'(@<?5R2i''^fc«R^^''T*fim$ttT*5«9. ^blJll- 
2'(@03R''^''*5j;t;5/«fcfiR""-egia$^^T%<t<^ r i ng4''{ii^^T 
15 l-f@<??R"''T*MJ^$ttT*3«3^ $e,lJ:i~2«©R2^»*3j:tJ5/*fcttR^ 
2»T'e^$nTt> j:<. Rl^''i:z3'':55^^bTV^5^mE^t-^^-^«^<' 
T^^p-r-^T^n^^^ttr i ng 2»fiR"•T@^^3^T^a;<. R^'Mi 
C 1 ~ 1 0 r;V'^/^S^ C 1 ~ 1 0 T/w^df^i/S, /no ^^^M^^ h 

l~3^©/^^'^^VJ!g^T*Bm$HfcC 1-1 0T/^=3{^/^S*fc{*7:n=:/W 
20 S^^t>U R"'«(i(l)C2~l Or/l^'Jr^/WSs (2)C 2 ~ 1 0 T/V^^/U 
(3)Cl~10r/I-^/l-^:^Sx (4)7K^S. (5)-NR^*''R^«\ (6)C 1 
-10 r/V=' ^iXST'gm^^fcC 1 ~ 1 0 T/l'=35^/l'Ss (7) 1 - 3 ^O^NH 
y yj|g^*^g^$:ixfcC 1-10 T/V^^i/Stfg^^ttfcC 1 - 1 0 T/l' 
(8)-NR'''"R''^'T'e^$ttytCl-l Or/W^/l'S. (9)r i n 
25 g 6 \ (10)-O-r i ng 7 \ (ll)r i n g 7 'T'g^^ttfcC 1 - 1 OT 
/k^/V-S, (12)r i ng 7''T-em^HfcC2-l Or/W<5r^7US, (13)r i 
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n g 7 "VWM^tlfcC 2~ 1 0r/^'^^/V'S> (14) r i n g 7 -T*g^$tV 
fcC 1 ~ 1 OT;V="¥i/'Sx (15)-0- r i n g 7 'X'WM^fltcC 1~ 1 0 

C 1 ~ 1 5 T/^^/^S^ (2)C 2~ 1 5 r/V"{r:=/U£^ (3)C 2 ~ 1 5 T/^'^f =^ 
/V'S^ *fcfi(4)C 1 ~ 1 0 r/V=i C 1 ~ 1 0 T/V'Sr/V^^^Stfcifi 

C 1~1 OT;^'¥>'V-NR^''--C'fil^^$iXfcC 1~1 0T/W^/l^£%*^3 
U R*^»fi7Km0^*;/fcttC 1~1 OT/^^/V^<^^i:>U r i n g 1\ 

10 ring2\ rings \rin g e^J^itJ^r i n g 7 ''}t(l)-|fIS*fcfi 

-(@(7)^-rPM^^-ttf> -'lF|5*fc^i^»lafP$^^-cv^T^>J;v^3~l 5M 
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15 i n g 4 73i:=/V^:^yS:t±:7 U/V-SSr^^U. r i n g 6 » 

^i^t^T i ng7''{*l~3^(DR2«''-e@m^^T%J:<. R2«'»}*(1)C1 
~ 1 0 T/l^^/l^Sx (2)C 2 ~ 1 0 r/^^^/I^S> (3)C 2 ~ 1 0 T/W'Sr^^/VS^ 
(4)C 1 ~ 1 0 r;W=3dri/S, (5)C 1 ~ 1 0 T/V-ndrv^ST'tt^^nfcC 1 — 
1 or/^^/^£^ (6y^D<^^>'E^> (7);!K^£. (8)1 ~3#<^/^a'5^:/M^^t? 

20 m^^^tc C 1 ~ 1 0 T/V^/l'Sx * fcH(9) 1 ~ 3 mo)^^ n -i^i/M^ T-S^ 

^ttfcc i~i 0T/v=i'3^t/s-eitii$;ix/s:c i~i or/V'¥/W'S^^t>i"o 
fcfcU (OT-'^^MnFT-fcig. :6^oX";«)5-CH2-T'fe^. :d^oA':dSA 
^"tr^^U d^'OD-'iDSD^'Sr^tJi-^t^ E "f^E 2^^^t>U (2)r i n 
g 5 " ft C 3 ~ 7 U T/V^/VS> 7 fcfi7 V JV^^ 

25 ^^?$-r> (3)r i n g 6 t < i: 

t> l^<^^R2«•"^EIfe$i^'CV^51>oi-t-6o ) •^7§i^i\^^i^'^mi>K EP4 
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=^;um^ J; t>*^ y ^ y ^i^mn)^ b J: sin* tt. mw^Bit. 

15 Aj^_coR5^*3J:t^-so2R'^>{i=»b^^SPJ;«9m^H;R'''{*:7 3ir:i/v 

^i^3.:^;6S#|iBg 53-21159 4,177,346 -^-^^ii*) t^HB^ 

20 ^^TV^5o 

2001-181210 W^W^>i^WJM% 
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1110949 #555Sa#) ^c|am^ttTv^So 

(B) 

^CH2~CH=CH-(CH2)nB-COOR' 




,2B 



(B) 



H=CH-CH— R^® 



5V^^*7y•/^aS (i:*T.6)tt^Hi#l~3ffi(^^^JII^SrW-t"5m^lz:J; 

) mm^ 52-5764 mm^f^m 1,552,595 ^mmm) ^mm^^ 

(B) -C*^$H5^l:^#Ji:^4a©fb^«^3i5#|BBS 52-73865 ^ 

mmwwm i,569,9S2 ^mmm) 33 iwnas 52-133975 -i-^^ (i^h 
#fFii 1,583,163 ^mmm) ^^:Em^H■cv^Sc 

$btJ:^ (c) 
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o 



^CH2A*^(CH2)3C02R^ 




HO 



-CHaCHa-T'fe?) ; R<^»i;!KmM^> C 1 ~ 1 2<^n -T/l-^/l-S. 
10 ^irm^Vito ) ^SiKfilBB 57-54166 -^-^Kf^ OI^H^fFH 4,320,136 ^WSB«) 

-fb-a^i^^a^ EP4^^^r=fc:^;^h'efe5::i;dswoo2/o42268 

15 %^(Dm7^ 

p G E 4 o©i^>^^ T'^JJ^^ U ^^^€t^.> E P E P a. 
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V 




10 i^TV^Tt>J;V^C l~4r/^'3r>'l'Sx (3)1 ~ s^^/M^-J^^^E^l-i-^TB 
^TV^-C 1> J: C 1 - 4 T/Wn (4)C 1 ~ 4 T /V'S =3f i^^-^g^ 

i^, (b)C l'-4r/W^/^Ss (c)C l~4r/V='dei^S*5j;tJ?/*fcl*(d)i^ b 
£A±(Di:t-€:^^ti/©R'(illi:.-eti^J^^o-CVNTti J:V\ ) ^mt>\.. n\t 

2. (1) 4- [ (2- { (4S) -4- C (IE, 3S) -4- (3-^^ 
;l^ys.=^jV) -3-fc Kndri^:/^-l-:t:=/k] - 2 y- 1 , 3- 
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(2) 4- [ (2- { (4S) -4- C (IE, 3S) -3-tKndr^'-4 

(3) 4- { [2- ( (4S) -4- { (IE, 3S) -4- [4-7/^;^n 
5 _3_ (MJ :7/U;^-D7J^/u) -3-1: KP'3E^i^:/:?-l-^- 
/W -2-:^^y-i, S-^ryy ^^^^-3-^/w) ^^/^] ;j?.7i-7r^ 

(4) 4- [ (2- { (4S) -4- [ (IE, 3S) -4- (3, S-i^'^ 

(5) 4- [ (2- { (4S) -4- [ (IE, 3S) -3-tKa^'>-4 

- (3-:?'nli'/W7cc:=/V') i^fiJ'-l-ais/V] -2-;^d^y-l, 3-^ 

(6) 4- [ (2- { (4S) -4- [ (IE, 3S) -4- (3-^^/V- 

15 4-:7/u;^-d:73i^7P') - 3-t Kadf^i^:/^- i-^icn/H -2-;^'ary 

(7) 4- [ (2- { (4S) -4- [ (IE, 3S) -4- (3, 4-i^>' 

20 (8) 4- { [2- ( (4S) -4- { (IE, 3 S) -3-tKn^i/-4 

- [3- (,Y])y;v:tn^'f'M yzz.=^;v\ :f^-i-a^^/u} -2-:t^ 
y-i, 3-5^T>^y v^^-3— f/i^) J^^/i'] ;^/v-7t-/H 

(9) 4- C (2- { (4S) -4- [ (IE, 3S) -4- {4-^^^:^^ 
-3-7«^/V:7*^/^) -3-t Kn:^r->':/iJ'-l-J^::^/l'] -2-;t^y 

25 - 1 , 3 -^r y y v^:/- 3 — r /i^} ^^/v-) :^/^:7 T -/^] 

(10) 4- C (2- { (4S) -4- [ (IE, 3S) -4- (3-77W:^D 
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(11) 4- [ (2- { (4S) -4- [ (IE, 3S) -4- (3-^nn- 

5 a-^^T'yy i;^'- 3 ai^/w) j^/uy r -/^] 

(12) 4- { [2- ( (4S) -4- { (IE, 3S) -3-t Kn^V-4 

(13) 7- { (2R) -2- C (IE, 3S) -4- (4 -7/^:^-13 7a. r^/W) 
10 -3-t Kci^i</^i?-l-:t:^/^] -5-^;r=3ryt:°ny v^^'-l— T/W 

15 (15) 7- ( (2R) -2- { (IE, 3 S) -4- [4-:7/W;^o-3- (^ 

y f a y i^i^- 1 /i^) ^7"^$^ ^^^^ 

(16) 7- { (2R) -2- [ (IE, 3S) -4- (4 - 3 

(17) 7- { (2R) -2- [ (IE, 3S) -4- ( 3 -^^/l— 4 
jtn^a.:^/^) -3-t KD^^>'-/i5^-l-^^^^] - 5 -^;^-'ar y If n y 

(18) 7- ( (2R) -2- { (IE, 3S) -3-t Kodr^/-4- [3- 
25 (by 7/1^:^13 7«^/V) ^ai::!/^] ^ ^ - 1 _ 5 _^;t'^y tfa 
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(19) 7 - { (2R) -2- [ (IE, 3S) -4- (^Z-V JVirny a^^)V) 

(20) 7- { (2R) -2- [ (IE, 3S) -3-t Kn^v--4-7a.^ 

(21) 7- { (2R) -2- [ (IE, 3S) -4- (3, 4-i;^7/W:^n7 

(22) 7- { (2R) -2- [ (IE, 3 S) -4- (3-^aa-4-7;W 

(23) 7- { (2R) -2- [ (IE, 3 S) -4- (3 -J^^/l'^a.::^/!^) 
- 3 - 1 Kn ^i/:/^ - 1 - 5 -^::^^y bfn y v':/- 1 — f /W 

15 (24) 7- { (2R) -2- [ (IE, 3S) -3-t Ko^^'-4- (3- 
3. -JS^ (l-l) 




20 (^ft>> G ^ ttS A 1 * fc« C 1 ~ 4 T/l^^ 1/ ^ (1 
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.0--CO 



4.(1) (15a, 1 3E) -9-:^'^y-l 5-fc: Kndfi/-i 6- (3 

10 -7:nr:^/^:7:ni:^/^) -1 7, 18, 19, 2 0 -7^ / ^ -^7 - 

8-rif-l 0-::^-^f-:/o;^ h-i Z-^v^. 

(2) (15a, 13E) -9-;rdfy-15-tKndri/-16- (3-::i^ 
^/W^cnc^/l^) -17, 18, 19, 20-7^h7//^-5-'9^T-8-r 

if- 1 o-;t'3Mh7'n;^ h - 1 3-:3i:/^, 

15 (3) (1 5 a, 1 3E) -9-;^-'3E^y-l 5-fc Kn^s^-^-l 6- (3-^ 
xin-A-y;\^irxiy:r.=^7V) -17, 18, 19, 20— rb7//^-5 
8 -rif- 1 0 -;^-=¥f-:/n ;^ h - 1 3 -^>'^x 

(4) (15a, 13E) -9-;^^y-l 5-b Kn^as^iz-l 6- ('^^iJ' 
t^^_2-^/l/) -1 7, 18, 19, 2 0-X^7/>'^-5-^T-8- 
20 Tif-1 0-:r'ari^■:^l3;^ h-1 3-^:/^x 

(5) (15a, 1 3E) -9-:^'as^y-l 5-t Kndrix-l 6- (3- h 
\)y;v^n;^ V^i/ya:^=^fV) -n , 18, 19, 20— T^h^y/V-S 

8 -rif- 1 0 -^^^Zfxi ;^ h - 1 3 

(6) (15a, 1 3E) -9-;^-'¥y-l 5-1: KndE^i/-l 6- (4-^^ 
25 y^:^P-3-7^=i/V'73i^/l') -1 7, 18, 19, 20— rb^/zV- 
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(7) (15o, 13E) -9-;^^y-15-t:Ka^i^-16- (4-7 
;l,:tX2-3-}^f-/l^y:^=^M -17, 18, 19, 2 0 -7^ ^7/>'V- 5 

-^Y- 8 -rf- 1 0 -;t'3r1^:/t3 :^ h - 1 3 
5 (8) (15a, 1 BE) -9-:*-#y-15-l::Kn^^/-16- (3, 5 

-i^y;l^:^x2y:x.=z;u) -17, 18, 19, 2 0-7^ b7//V-5-^T 

- 8 -Tif- 1 0 -;r=3E^1^7°P h - 1 3 

(9) (15a, 1 3E) -9-;^-^y-l 5-t: Fo'^E^i^-l 6- (3-P^ 
;V^uZ7:t^^M -17, 18, 19, 20-7^f^/>'^-5-^T-8- 

10 T1f-i o-:^'3rf-:/o:^ h-1 3-:i^:/^x 

(10) (15a, 13E) -9-:e-'aE-y-15-fcKnd{^i/-16- (4-7 
^l,;^p_3_ >.i;:7/U:^i3^^/W7ccn/V') -17, 18, 19, 20-T 
h7 y/i.-5-^r-8-Tif-10-:tdE^f-7"t3;^b-l 

(11) (15a, 13E) -9-;*-'38^y-15-t Kn^i^-16- (3-h 
15 y7/v;^-np«^/^73ir^/w) -1 7. 18, 19, 20-7^b7y/^-5- 

^T-.S-rif- 10-:^^ir-fn:^ h-1 3-:i^V^> 

(12) (15a, 13E) -9-:^'3E^y-15-t:Ko=ari/-16- (3, 4 
-i;?7/w:^i3 73.^/1^) -1 7, 18, 19, 20— r h7//v-5-^r 
_8-Tif-i o-;r^f-7°o;^ h-1 3-^^^@l^ 

20 (13) (15a, 13E) -9 -;^-dfy-15-fcKo^i^- 16-7*^/1^ 
-17, 18, 19, 20-xb7y>'V-5-^T-8-Tlf-10-:^^ 

(14) (15a. 1 3E) -9-;^-^y-l 5-fc Kndj^v'-l 6- (3-^ 
xi\f;vya^^;v) -n, 18, 19, 2 0 — h^y/i^- 5 --^T- 8 - 

25 T1f-1 0-;t'3r1^7'^;^ h-1 3-^^^@l> 

(15) (15a, 1 3E) -9-;^^y-l 5-t Kp^v/-1 6- (3-7« 
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\^^Vi^=f-)\^-7^^f^) -17, 18, 19, 2 0— r b7//V-5-5^T 
_ 8 ~Tif- 1 0 -::J-'aef-7'a h - 1 3 

(16) (15 a, 1 3E) -9-:^-^y-l 5-t Kn^ix-1 6- (3-^ 
^jX.-A.-yjVis-xiyzt.^AA -17, 18, 19, 2 0-xh7y/^-5 

5 _5^x-8-rf*- 1 0-;t'3f^f-:/c;^ h-1 3-3^>^ils 

(17) (15a. 1 3E) -9-:^^y-l 5-t Kndf^/-1 6-7ai:^/W 
_5_ (4-;5;/^;J?!3^i/^ry-/^-2— f/W) -1, 2, 3, 4, 17, 
18, 19, 20-;i-^^y>'W-5-'3"T-8-r-f-l 0-:^=3s^1^"/o;^ 
h - 1 3-^Vs 

10 (18) (15 a, 1 3E) -9-;4-'3fy-l 5-t Kn^i^-1 6- (3-7< 

3.^/1^) -5- (4-;«7/U2i?^i^^r>'-;^-2 — T/v-) -i, 2, 

3, 4. 17, 18, 19, 2 0-;^-;J't?//l--5-^r-8-Tlf-10 
-;t^i?-7'n;^ h- 1 3 -^i^^'^ 

(19) (15a, 1 3E) -9-:^^y-l 5-t FDd{^i/-l 6- (4-7 
15 7ccr^;V) - 5 - {A.-^A^-^^^yf-rV^-JV- 2-^)V) - \, 2, 

3, 4, 17, 18, 19, 20-:i-^^/J^-5-^T-8-r^-10 

(20) (15a, 13E) -9-;a-'^y-15-tKndei/-16- (•^:7^ 
2 — f/W - 5 - (4 -:^;/V'4?=3rv'^r y-/!^- 2 — ^/l') - 1 , 2 , 

20 3, 4, 1 7, 1 8, 1 9, 20-;^^i5'//W-5-^r-8-T1f-lO 
j;^ f - 1 3 - 

(21) (1 5 a, 1 3 E) -9-^^y-15-\i Kn^V-1 6- (3-7 
*:^/V7*ii7U') - 5 - (4 -;«7/W5i?^>^^Ty-/^- 2 —f - 1 , 2 , 
3, 4. 17, 18, 19. 20-:t^^y/^-5-f'T-S-T'f-10 

25 -:t^f-7'D;^ h-1 3-:3i:/> 

(22) (15a, 13E) - 9 -;^'ary- 1 5- 1 KP^iX- 1 6 - (3-7 
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:x,t^)vy a^^jV) -5 - (5-:«7/W2i?^->^;r7cn>^-2-^/^) -1,2, 

3, 4, 17, a 8, 19. ^o-iri^^jjv-^-^r-z-r^-^xxT. 

h- 1 z-^v. 

(23) (15 a, 13E) -9-:t^y-15-l:Kn^v'-16- (-^7^ 
5 2 ->f /V) - 5 - ( 5 -^)Vi^^-yf-^ys.V- 2 — r /W) - 1 , 2 , 

3. 4, 17, 18, 19, 2 0-:^jJ'^y/i'-5-^T-8-T1f:/n:^ 

(24) (15a, 1 3E) -9-;^^y-l 5-t KndE^i/-l 6- (4-7 
)V^xi-Z-yzi^^}VyaL:^jV) -5- (5 -;^7/l'7j?^i^^^:7*>'- 2- 

10 ^fV) -1, 2, 3, 4, 17, 18, 19, 2 0 ^ / /I— 5 -f-T 

-8-rif:/o;^ h-l 3-^^^^ 

(25) (15 a, 1 3E) -9-;a-'3E^y-l 5-t KndfV-1 6- (3-:i^ 

-5- (5-;<;/^:!i^=3{^V^:t7a:^^-2— f/v) -i, 2, 
3, 4. 17, 18. 19. 9 J J^-^-^r-^-m^-fuT. 

15 V-lS-J^Vx 

(26) (15a. 13E) -9-;r=3fy-15-fcKn^i/-16- (3-7« 

-5- (5-*/^5j?'3E^i^^:^73.^^-2— f/w) -1. 2, 
3, 4. 17, 18, 19, 2 0-;t^J'i5'//W-5-^T-8-rifyD>^ 

h-1 3-^:^^ 

20 (27) (1 5 a, 13 E) - 9 1 5 - Kn driX- 1 6 - (3-b 
y :7;i^:t-D7{ -5- ( 5 -:*/V2i?^->'^^:7*>'- 2 

-1, 2, 3. 4, 17, 18, 19, 2 0-;ti^i5'//^-5-^T- 
8 — Tif T'n ;^ b - 1 3 — ^aix, 

(28) (15 a, 1 3E) -9-:t^y-l 5-t: Kadf>/-1 6- (4-7 
25 ,vi>rvi-Z-y :x.:^?yyy a^^)^) -5- (4-;(77V7j?:arv'^Ty-/V-2- 
^/V) -1, 2. 3, 4, 17, 18, 19, 2 0-;^-i5'^y/^-5-^T 
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(29) (15 a, 1 3E) -9-;^^y-l Kn^v—l 6- (3-^ 
^/k^a:^/!') -5- (4-*;l'3l?'¥V^r^-/^-2-'f/W') -1, 2, 
3, 4, 17, 18, 19, 2 0-;^i5'^5'y/V-5-^T-8-Tif7'a;^ 

5 b-13-J^y> 

(30) (15 a. 1 3E) -9-;^^y-l 5-fc KP^i/'-l 6- (-^^^^ 

-5 - (4-;&>'^#^Vf^Ty'-/V'-2-'f/^) -1,2, 
3, 4, 17, 18, 19, 20-:ti{'i?y/V-5-^T-8-r-r>^ci;^ 

10 (31) (15a, 13E) -9-:tdry-15-tKn=3^v--16- (3-f 
8-rif:/o;^ h- 1 3-^:/s 

(32) (15a,' 1 3E) -9-;t^y-l 5-t Ko^i^-l 6- (3-i5^ 
15 aD-4-7/W:tP7*=^/l') -5- U-^^^^^^y^7^/-/l^-2-y( 

/V) -1, 2, 3, 4, 17, 18, 19, 2 0-;ti5'^y/W-5-^r- 
8 -rif:/n;^ 1 3 -^i^x 

(33) (15o, 1 3E) -9-;^-'ary-l 5-fc KP^i^-1 e-iXif'n:/ 
citV^-5- (4-;!(7/^>!l?^v^^ry— 2—1'/^) -1, 2, 3, 4, 

20 1 7, 1 8, 1 9, 20-iti^^/^i—5-i'r-8-T-f'yx2y<.V-lB 

(34) (15 a, 1 3E) -9-:^=^y-l KndfiX-1 

(,A:-ti)Vi^^%/^rV—)V-2-yijV) -1, 2, 3, 4, 
17, 18, 19, 20-:^-i5'i5'y/W-5-^T-8-rif7'n^b-l 3 

25 

(35) (15a, 1 3E) -9-;e-'¥y-1.5-l:: Kndrv'-l 6- (4-:7 
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jv^ny:x,^M - 5 - ( 5 -:iJ/u:^^^y^r:/-/^- -i, 2, 

3. 4. 17, 18, 19, 2 0-;^j5'^//^-5-^T-8-Tlfyn;^ 

b- 1 3-:^y. 

(36) (15 a, 1 3E) -9-^^y-l 5-fc: KndrV-1 

5 ^;^_5_ (4-:;^7/^JJ?^ri/^r)/'-/^-2-'^/^) -1, 2, 3, 4, 1 

7, 18, 19, 2 0-;a-i{'^//w- 5-5^r-8-rifyci:^b-i 3- 

(37) (15a, 13E) -9-;^-^y-15-tKndf^v'-16- (4-^ 
nn^^c^/V) -5- (4-:«7/l/7i?^i^^T/^/W-2-^/V) -1, 2, 

10 3, 4, 1 7, 1 8, 1 9, 2 0-;^i5'>5'y/W-5-^T-8-rif:^n;:^ 
b- 1 3-:t^, 

(38) (15a, 1 3E) -9-;3-dE^y-l 5-1: Ko:3f^V-l 
^^yv_5_ {4,-:fy;i,7j^e^iyf-ry^—^^-2-4M -i, 2, 3, 4, 

17, 18, 19, 20-^^^/^^-5-'^r-8-r^-:fn:^h-i3 
15 -^y. 

(39) (15 a, 1 3E) -9-;^'3{^y-l 5-1: Kndf^V-l 6- (^:/<5^ 
y_2-^/V) -5- {4:-i^/l^^^i^i^ry-fl^-2-^M -1. 2, 

3, 4, 17, 18, 19, 2 0-;^i5'^?//i— 5-^r-8-rif:/i3;^ 

h - 1 

20 (40) (1 5 a, 13E) -9-:t^y-15-tKnd{^V-16- (7^h7 
}i]fn}:fvy-4-^M -5- (4-;«7/l'3^?^i^f'T>^-/^- 2-'</^) 
-1, 2, 3. 4, 17, 18, 19, 2 0-;t^^5^//^-5-^r-8- 

r-f-:fn:^ h-1 3-:i^:/. 

(41) (15a. 13E) -9-:t=3fy-15-tKn^v'-16- (7-^ 
25 v-i/- 2—(M - 5 - (4 -;&/^:^^i>'^r 2 /V) 

-1, 2, 3, 4, 17, 18, 19. 20-:^^^J/i^-5-'f'T-8- 
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(42) (15 a, 13E) -9-:^^y-15-t Kndrv'-16- (4-7 
/l.;t-n7ai=/V) -1 7, 18, 19, 20-7^f7//V-5, lO-i^^^ 

r-^-r^-fxiT. h-i 3-^^^^^ 

5 (43) (15a, 13E) -9-:t-^y-15-fcKn^i/-16- (4-7 
/i.;ra7a.^;v) -1 7, 18, 19, 2 0 -7^ 6 -^T- 8 - 

(44) (15 a, 13E) -9-;^-'¥y-15-t Ka^V-16- (3-7^ 
^;l.7*=i/W) -1 7, 18, 19, 20-7'^7//^-6-'5"T-8-r 

10 ifT'Pv^ h-1 *3j:t/ 

(45) (15 a, 1 3E) -9-^;t^y-l 5-t Fn=3riX-16- (4- 
7/l-:tta7ai=/U) -17, 18, 19, 2 0 -7^ h 7 Z/^- 5 -^T- 8 

-r-fT'n;^ h-i 3-^>'^^^b''i§P:a^bM(ftt§BtfiB3iBm<^fi::-a'tix 

5. -aS!^ (1-2) 



15 




i-5:ii:^^t?i-o ) ^*t)U R^fi(l)/^l3^i^m^^^ (2)ci~4T7i-^ 

20 /I'Sx (3)C 1-4 r/l^= ^i/^x (4) 1 ~ 5 ^(Z)/Nn ^i^ig^le: j; o Tg^^ 
^fc C 1 ~ 4 r (5) 1 5 n 'J^^'H^tJ: J: o Tg^$ ^fc C 

21 



wo 2004/065365 



PCT/JP2004/000419 



K^^(D{6)y :c.=^;vm-^fz.\'t(:rr-'rnmt. 1 ~ 3^0(ayM3 (b) 
5 C 1 ~4r/V''r/vS> (c)C l'^ArjV^^i/m^i:.XI-/i^1t.}itid)=^ V 

E^$tlTV^■Ct)J:<^ rfil~50^S:^^U ^Of&<^IB-^«H&IBl 

6. (1) (15a, 13E) -1. 6- (1, 4.-^ ^^dt-y a^^V:^) - 
5_t: ]>*ndei/-i 6- (3, 5 -i^;^^/^:7a=.yl') -2, 
10 3, 4, 5, 17, 18, 19, 2Q-ir^^ yjV-S-ri^yx:^^^^-! 

(2) (15a, 13E) -1, 6- (1, 4 — f >'^-:7a.^ Vi^) -9- 
;^^y- 1 5-t Kn^^r^^^-l 6- (3- (^^/^^Ty^/W- 2 -^/l^) 
7*:=-/V) -2, 3, 4, 5, 17, 18. 19, 2 0 //V— 8 - 

15 rifyn;^ h-1 3-^i^SI^ 

(3) (15a, 13E) -1, 6- (1, 4 —f ^iJ'-^a.c:! V^) -9- 
;r^y- 1 5-t: Kci^i/- 1 6- (4-7/V;*-P73ic=/V') -2, 3, 4, 
5, 17, 18, 19, 20-:t^9 /J\^-S-r-fzfn:^V-l^-3:-ly 

20 (4) (15a, 1 3E) -9-;^^y-l 5-fc Ko=^rv'-l 6- (3- (5 
-^'f';v^y9^T:/^fi'-2—^j>v) y^-^jv) -5- (4-;*;W7^53s^v' 

f-ry-/^-2— r/w) -i. 2, 3, 4, 17, 18, 19, 2^-^^ 

^y/v-5-^r-8-Tif:/n;^ h-i ^-^^y. 

(5) (15a, 13E) -1, 6- (1, 4 — T i^iJ'-^a.:^!^:;^) -9- 
25 ;^-^y-l 5-fc Kp^->-1 6- (3- ( 5 ^/^^^^y:t=3rf-y-/^ 
-2->f/U') y^^jy^ -2, 3, 4, 5, 17, 18, 19, 20-ir^ 
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(6) (15a, 1 3E) -9-:t^y-l 5-fc KP'^E^t^-l 6- (3- (6 
V^ry-;l'-2-^/V') -1, 2, 3, 4, 17. 18, 19, 20~:t 

5 jj^^y/w5-^T-8-rif:^o;^ b-1 s-:^^^'^ 

(7) (15a, 13E) -1, 6- (1, 4 -9- 
:t^y-l 5-fc Kt3;ar>;/-1 6- (3- ( 6 -^^/w-<:/y:^^i^^^-/^ 
-2-^7U) -2, 3, 4, 5, 17, 18, 19, 20-^i5' 
^//V-8-T1fyci;x b-1 3-^yS^^ 

10 (8) (15a, 13E) -1, 6- (1, 4 ^^<5'-:7^r^ l^^^) -9- 
;r'¥y-l 5-fc Kndrv'-l 6- (3- (4 -T^^/W^^-y^r 
2_^/W) yau^,V) -2, 3, 4, 5, 17, 18, 19, 2 0-;t^^ 
//W-8-T1fyo;^ b-l 3-^^^^x 

(9) (15a, 1 3E) -9-:^=3ey-i 5-1: Kn^v'-l 6- (3- (4 
15 -^^7i/^:/i/;t'3f-f-:/—/W- 2-^/1^) r^^^-zw) -5- (4-:*/l^^j?'3r 

^/^ry-ZV— 2-^/1-) -1, 2, 3, 4, 17, 18, 19, 2 0-;^" 

^jjr//v-5-^r-8-rif:/n;^ h-i 

(10) (15a, 13E) -1, 6- (2-7/1^:^0-1, 4 
^l^^) -9-:t^y- 1 5-t Kp^v'- 1 6- (3 

20 -2, 3, 4, 5, 17. 18, 19, 2 0 -ir^ 9 J J^^-'^-ri^'fnT. 
b-1 S-^i^^^ 

(11) (15a, 13E) -1, 6- (3-^^/1—1, 4— T^^-^'^^ 
1^^) -9-;^dE^y-i 5-1: Ko^i/-l 6- (3 - 
2, 3, 4, 5, 17, 18, 19, 2 0 -;^tJ^ ^ 7/1^- 8 -T1f b 

25 - 1 3 -^^-^x 

(12) (15 a, 1 3E)-9-;*-^y-l 5-k Kn^v^-1 6 -(3 -(5, 
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j^^^/^^rv'-zv-a— r/v-) -i, 2, 3, 4, 17, is, 19, 20 

(13) (15 a, 1 BE) -9-;t'3S^y-l S-t Fodj^v— 1 6- (3- (5 
5 — ^t3n^:/)/^T>'^/i'— 2-'f/^) —5- (4— ;*/i'2i?=¥v' 

^ry-/l'-2— T/l') -1. 2, 3, 4, 17. 18, 19, 2 0-:^-;?^ 
5-^r-8-T1f7'a;^ h-1 3-^:/. 

(14) (15a. 13E) -1. 6- (1, A.-^V^-y^.^^VV') -9- 
;^dfy-i 5-fc Kadf5/-1 6- (3- (5 -iJ' o o-^^^^/^ry-zi^- 

10 2->r;W) 73.::^/^) -2. 3. 4, 5, 17, 18, 19, 2 0-;ti^^ 
//V-S-TifT'P:^ h-1 B-:!^^'^, 

(15) (1 5a) -9-;*-^y-l 5-t KD^i/-l 6- (3- (2, 4- 
•^tJ^/I^P' 3.^/1^) -5- (4-;&/WJi?^i^^Ty-/t'-2— f 

-1, 2. 3, 4. 17, 18, 19, 2 0-;^iJ'i5'y/l'-5-^r- 
15 %-rf'fn7.\'-\Z-^^y^ 

(16) (15 a, 1 3E)-9-;t=3ry-l 5-t Kn 1 6 - ( 3 - ( 3 , 
4_,;?p(<^y^:7^^/W) 17 cr:::!/^) -5- ^A-^ fX^i^^^y^T 7. 
->{JV) -1, 2. 3, 4, 17, 18. 19, 20-:r^^//l— 5-^ 

r-%-r-f-:f'^y^ h-i 3-^^^^ 

20 (17) (15a, 13E)-1, 6-(l, ^ - - 

;t-^y-l 5-t Kcidj^i^-l 6- (3, 4-^^:771^^12731-/^) -2, 
3, 4, 5, 17, 18, 19, 2 0-:^i5'i5'y/V-8-Tifyn;^b-l 
3 -^:/^> 

(18) (15a, 13E)-1, 6- (2-pt^/V-l, 4 
25 i^^') - 5-t Kt3^v'- 1 6- {Z- :^'f')Vy s^^jv) - 

2, 3. 4, 5, 17, 18, 19, 2 0 iJ' / /^- 8 -TifT'p;^ b 
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-1 

(19) (15a, 13E)-9-;^-'3fy-15-tKndf>/-16-(3-(5 
^yf-ry-/\^-2-^M -1, 2. 3, 4, 17, 18, 19. 2 0 

(20) (15a, 13E) -1, 6- (1, 4 — f ^/iJ'-^*:^!^^') "9- 

5-fc: Kn^i/-1 6- (3 -p«^/^-4 -7/V:tP7 3.c^/V) 
-2, 3, 4, 5, 17, 18, 19, 2 0 -;ti5' ^ /^l— 8 -TifT'a^ 
h-1 S-^^'^, 

10 (21) (15 a, 13E) -1, 6- (1, 4 — < ^^^-^^.^l^:/) -9- 
^^y-l 5-t KDdirv'-l 6- i3—!^au-4-y/i^:tnya^=^;u) 

- 2 ../:^a«^$^5s^|pS^8y^^ 

b-1 3-3^:/!^?. 

(22) (1 ba, 1 3E) -1, 6- (3-p« b'Srv— 1, A-^y^^-^:^ 
15 -^^) -9-;t-dfy-l 5-t: Knd{-->'-l 6- (3-^^>^:7cc::i/l') 

-2, 3, 4, 5, 17, 18, 19, 2 0 ^ 7/^- 8 -TifT^P:^ 

h - 1 3-^:/^x 

(23) (15a, 13E) -9-:^'3fy-i5-t:Kn=3fi/-16- (3-h 

b^v':7*^7U) -17, 18, 19, 20-7^h7y;^-5 

(24) (15a, 13E) -9-:t'3j^y-15-fcFn^V-16- (3, 5 
-^Jy;u:ltny:t^^jU) -17 , 18, 19, 2 0 -t^ hy//^- 5-^T 
- 8 -r 1f t^'o ;^ b - 1 3 

(25) (15a, l3E)-9-:^-^y-15-tKnd^>— 16-(3-(7 
25 3:^/1^) 7*^/^) -17, 18, 19, 2 0-xb7//^-5-^r-8 

-r^'f'O. Ts^-XZ 
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(26) (15a, l3E)-9-:e-^y-15-l:Kndf;/-i6-(3-(4 
-y)ViirnyaL^}\^') -17, 18, 19, 20— rb^//^- 

(27) (15a, 1 3E) -9-;a-^y-l 5-fc FD=3rv'-l 6- (3-7 

5 *n7W4-7/v;^T3 7*=i/V') -17, 18, 19, 2 0-7^ fy//^- 
5_^7'_8-T1fyo;^ b-1 3-3iy^;a^?j3feSli:0^b21tittStfnB5 

7. t&IBllB«<?5-«?^ (I) -e^^^Sfb^tJN ^<^^> 

8. t&IBllBm<?5-Jig^ (I) T-i^^ttS^b-a-i^x ^©m^'^t^ 

9. s&iBiiB©<^-iig^ (I) ■e^$tb5>fii^i^> ^<o^^ ^(ommm-\^ 

10. E p 4 r =f^:^ b ^ii5ti-s fcJ?)0^ *SIB 1 lam©-^^ (I) "^'^ 

11. sfrfaii5^<?5-^^ (I) -e^^ixs^b-^ifes ^(ommm 
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•to 

10 Tj^^^ji^mi kcisn^ m^m tit. (ly^ri^ym^. (2)l~5^@(^/^r3 

y i^E^^lJ: J; oTK^^ ^^TV^■r % J; c i ~ 4 Tji^^/^Bs (3) i ~ 5 
/^t3-^^^M^^^^:io•rg^fe$tbTV^Tt> J:v^c i~4r/i^=t=3^->^S> (4)C 1 
~4r/v=i^^>'S-eei$^$tbfcci~4r/i'^/vS> (s)^:^!^/^^^ ^fcft 

l-3'|B<?^(ay^^yyMi^> (b)Cl'-4T;l'df/l^Sx (c)Cl~4T/V=i=3rv' 
20 C l~4r/^'3E^/i'Sj v^7/^;tp p^^/K 7/1^ 

Y]) yjv:tx2:i^^/v. i?7/u:tnj^^/K 
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tr/K MJ ^ n T2 If yv, 7" b 7 ^ o o -i^a f/K ^i^^ o a y a if /K 

v^Tt)j:v^cl~4T/v^/V'Sj SlflBb:^ rc i'-4r/V"3E^/V'Sj * 
h'3rv'> ^oa^ v^^J^OPpi h^j-i/, MJ^pn^^ 

b y ^ a n jK^a? 7^ ^ y ^ n p tK^^/x ^nu-:fu -^^-y^ 
y;v:^n-fY^i/. ^J'y jvir^-f V'^y fvir^^ V^^y. "rVyy 
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a-/K ^i5^:/-/K hyr/-/K xh^y-zK t^y^^^/K ^Vi^ 
15 ^iry^v. ^iry^yy. f'=^\fy. :t^i^y-/K 

-/K ^^'^M^i^:/^ ;^^f-':^Tv^>'x ;*-'^rlJ-^e'>', ;rdfihi?r"^l^:/. ^ 
Ti^ry-ZK ^Tv^^^. ^Ti^Tv^i^. ^T-^lf:^. 'f-T^JT'^yfy. ^ 

>f y-f^-KwK -r^K];^;'^^. -<v-/yyy. ^y-<yVyy 

'^)^>v. i-y^Vi^y. ^y^^'Jy. ^-tv^y. vy/^y. -<yy:t 
dj^f-y^/K ^yy^ry-'JK ^yy^ ^^^^^^^^ ^^^y. ^yy^ 
^±\fy. ^yy^^'f'^y^y. ^yy:t'^'ti^T'^^y. ^y^^f^^y. 
25 -<yyf-T'^\fy. -<yy'f-T^-^r^\^y. -<yyr-^\^y. -<yy^^r^ 
\f'y^ ^yyyyfy^ ^^^y^Tv^ry— /k ^^'yi^yry—zK -^j^ 
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i^i^. Tv^yv^^^x T-^^i^:^^ i^nyy. t'nyv^>'> -r^^v'y^'x ^ 
5 ^^>^yi?:/x fyryyi^x byr^/y v^:^> 7^f7>^yi^x -r h^yy 

i^^-, fc'7:/y:/> ifyyyi^v, Kn t^y v?i/. hyt Kaif y 

i^fc Falfy ^i^^'. T^b^t Kot'y /•^'-^ Kabfy 

t Kntfy iJ^v^:/. T^fyfc Kntfy^/i^y^ /-^-t KDtfy jj^v^^^x v^t 

20 7t Ka-f y^ry'-zv (^y^ry yi^V) . v'tKn^ylf^'s 7^h7 
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10 t Kn^/ y i^fc Fo^y^/ y x by t Fo-T V^/ P 

tFn^y'^/y^> v^t Foy^yi^v. hy t Fny^y-^^:/> /"^^ 

— t: FP':^75^y Fo'^f/df^ihy by t F^^y^1^y >'^ 

1 Fn ^/ ^f- y Fn ^-^-J y x b y fc Fo 'Sr-^i/ y i^. 

15 Fn:3^«^y y FPi^i^/ y by Foi^i^/ y 

Fdi/^-y y -<V-J^^'^^rv. >?t Fa^^^^/^^rf-v?^, V? 
Fn^i^i/'^ri^^'> tfy^^/*/^5^^y >'> v^i= Fn^:/>^:^dM^y-/K 
Fn^i^>^:^^1^'/^>'K F»3-^:/:/f-r ^^/K t Fn-^ 
i^V^rV—;\^. v^t Fn-<:^>^^^^y->'K ^-^-fc Fp^:/>^-f 
20 -/K i^t Fa-<:/yr-ef xbyt Yn-<i^-/r^\fy. V'M Fn-< 

t Ka^>'j/;^^f-iffc°^/. xbyt Fn^^^^/^^i^-^fcx, Fo;*; 
;W<^y-;v, X by t FP^/l'^-^V^-zK ^-^'-fc Fn^/W^^y-zK i^t F 
PTiJ^yi^:^. T^byfc FnTi5'y /n'-I: FnTtJ' y "v^i^. v?t Fn 
25 ^J^i^Vyyv^ ^J'M^nK^^vV'f'iry ^^y-. x b y t Fn i^^i^>^:7y 
-r byt Fni?>^>'y^:ty*>'x ^^^^ Ynx^^y-Jyyy^ /^•-t 
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^v^/^j'^ry. 8-rif-i, A-i;^:^^-^:^^^ [4. 5] 3 
-Tif^t'n [5. 5] ^yf-^y. 1. 3, s-fyrif^^t'n [4. 5] 

5 f^ynmt^mfh^^. 

■mwm^. YT?^$tts ri^-a-^j - (ch^) ^-tcftmrn^ 

Mx.ff. T/l^aE^/W^x T/l^'irr^/V'S^ T/^'aE-=/^S^ T/V="a^i/S, T/l^'^E^ 

15 r/i''¥i/:/S> rji-'ir=^yym. rji^^^yyma^W.B<oh(D 

(E. z. h7y:^m . ^^m<om^m^^^m\^i^ (r. 
25 %y^. mitmmt^mf^Mo 
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aC^^:^. y-^jmm.. -^y-fynm. ^B.mmM. ^^^ymm. ^^^y:^ 

rttP>(D?i'a-*fe»SrffiV>-C. #^BS 50-3362 # (^B«ltf^ll 4,054,736 ■§•) . P! 
25 52-31404 -^Sfcfil^ 61-52146 %m^m^^<Ol3^-km\^^ ^ ^ J; 9 v'jJ' O 
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•e^$n5'fb-a-«^<o*ig»;Jsr-fe^/Hb> /-^/i'^ h-Y/Wb. -fxi/^y ^ /Wb> 
15 fcV<$n^/Wb> f-^^^^/Wb^ >''^y/Wb^ r7=^/Wb^ v^^^/i^T5/p< 
f-7W;i7;V7l?c:i/Hb$ixfdb'a'i^5'j:if) (D -e^^tua^b^tiidS:* 

/VTi^^-^SSr^i-SH-a^. -^©;(;/W2!?'3p'>'Sd5:i^:^7^/Wb> T^Kib^ttfc 
-fb-a-ti (Mx.fi^ -Ig^ (I) Xn^-^^^it^^(0-^^^^'^*y^-fi'^=^^f^'^ 
x^x/Wbx ^ yT'p fc;Vv^:^x/Wb> ^^^^^/v^^x/Wb. :^7/v:^^i/p« ^ 
20 /w^x^x/Wb. i^T^^/vT^y^^/i-^^T^/Wb. if/^p-f/i';r'arv'^^>'i' 
j-y^r/Wb^ 3ib^v:*>'^#=^/w^'3r'>'^^>'^^^"7'''Wb, 7^yi?/w^:!^ 
x/Hb. (5-7i^/i^-2-:t=3E^y-i, 3-i;';t'3ry^:/-4--f/i') 7« 
^/i/a::;^7^/P"fbx v':^' D^^>'/^;a-^v':*>'^^-'^l^^^/^^^7'''Wb^ 

25 mxJit 
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O 




5B]#J©v^i"|^■^*) o r >b i v\ 

10 *BP^{^*3v^-c. -iSS; (I) . (i-i) ^i^x^ (1-2) «fx 13- 

;*:|IK^^:*3V^-C> -SS^ (I) s (l-D ^i^itJ? (i-2) i 5t£ 

;*:BM^^:43V^T. -SS^ (D x (l-D i^^^ (1-2) ff. ^A. 
15 g|B> D. G. T. X. Y. R\ R^i^^XJ^R''il)^mt>ir^fl^fl<omtt. V^ 

:*:|l5gt-*5VN"C. (I) ^AirLTft 



20 7|s:|BIW^^:*3V^T. (I) ^Bi:LTf± 
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;z^|§P^^c::33V^Ts -Wi^ (D *5<ktJ^ (1-2) tf. Di: LTtiCOOR^ 

5 ;*:^W^cfc•v^-C. -m^ (I) G^LT^ItA. by^^w^^S*:^ 

;*:|g5g^^:*3V^•r. (I) *5J:0 (l-i) ff'. TiLTJ^mH^ 

«PJt^*5VM:. (I) *5J:tJ« (i-l) XtLXn-CH^ 

10 -0-*fc{i-S-;dW*U\ 

;*:Bi«ji:*3V>X. -IS^ (l) . (I-D ^^V^ (i-2) t'. R'tb 

15 :^mm\^is^^x. (I) ^> R^tLXity>ymm^. mmm^F. ^ 

:2ic|S8^^^*3V^-C> (I-l) MA'tVXU 
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2|s:^W^^:fc*V^T. (I-l) 'P. mB^tLXit 




'^•ft\t [I 




5 ;*:|ge^{^:*5V^T. (i-l) G^t^XimAK 

:^^m\^m^X. -m: (1-2) ^Jj. G2*5j:tJtR'';6S^^i--tH€ti.© 
7}i:|8P^lc*5V^T> (1-2) 4'. G=^i:bTJt 



*l§WlC*3V>Ts -jS:^ ( I - 2) If X R^kVXftyiymm^s pt^/V-Ss 

:4ca§WJj:*3VNTs (I) ^ (I-l) *3itJ« (1-2) nf^l 
15 *:/t«2;5W*LV\ 

:^mmK^^^x. -m^ (d s (i-d 43J;tj« (1-2) cf. ptto 

;2|5:^?gi3:*3VNT. (I) s (i-D *3it;5 (1-2) il'. qfti 

20 :2|C^8^13:*3V>T. (I) . (I-l) *5<tO^ (1-2) rfil 
*fc:li2 3d50$ UV\ 




(Rf)p 



10 
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(I) X*^^M^^mit^mit. mx.ii. WO03/009872 IcllBm^ 

5 L.^-|g^ (I) '^7ri^^:s>i^^m(om.tLXWM\^fch(Oim\f^f^^^o 

(I) -e^^M{fc:'a'4^®5*>s 1 3-1 4{a:;d5i:m^^Sr 

^t^i-fb-a-'^x ■r5&^*>s (I -A) 



-m^ (I -A) (n) 



±IB5t7cSJS:tt^^T'fe . «?lJx.ff> Wti^lSI (Xh7t Kn7 7i^> 
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-CBS-:t=2MMf>J?ny v^i^. (S) - 2 -^^/^-C B S-:t^iMJ'# 

(1) r/w;«7!JAil7k^x 

(2) ^^#TJ-*3Jt5IK.^®R^5:. 

(3) Jii7Km5^t-J;S)iJJ.^^Sf&> 

(4) i/y/i'S<^iBfc^^Ef£:> 
10 (5) ^P&fflv^fcllli^^Kf&s 

(6) ^wm^^mi^itmm^^ii^mih^'!^. 

15 JicJ^TK^-fb^ (MTL^if.. ■m.^-r h u A, TK^^b;* U !^^x im^") 

20 (2) ^^i^TT'^m^EJSfis m7i.\-t^m^Wk {m^\t. mt^^^ 

(D^i^i^ (««J;^tf. $A\:^m/mm^) f. 2. 2. 2-by7/i';^o::^^ 
(3) jn7K^:^i-i5lJi^^^f*> ««J^«^i^ (*^J;tff, 
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10 (4) i/]}/i^m(Dmmm^i-i. m^^:^tm^\^o ^^mmm m^i-i. 

4.2-7.2 ©^^»?K*fcf±^^e><^^^^b7t: Ka 77 

j^fjT^ 2-^f-/i'^'^f->'^-^ b y 2-^^/v^'^i^^^^:* y iJ'"^^) 

25 T*f::W:^i0ET. ^M^fl^ (M^fi. 7 b7^^ b y 7.c^;W:^7.7^ 
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^h. (n) . mn.^^y^'^'OJ^ (n) . mcY'^y^ (vvy^^^^^^^y^^") 

- vy ^ . i/i^-fe i/y^ (Protective Groups in Organic Synthesis) (John Wiley & Sons 

5 Inc. 1999) izifB^^ttfc^ifeij: j;oT. fmm^j^^^nt^^ ^ ti^^^^ 
p _ ^ i, i^^x-<>' v^yu-s. b y ^^/wSx 2 - o n h y f-Ji^mt. tcit^n b 

©«iid5^^L;fe@ffimflc^)5S^Jf fettle 

(MOM) l-^b'afv^:t^/V (EE) ^ b^f^v^zc bd^i/^ ^/l^ (M 
EM) 2-7^b7fc Fctfcr^:^/^ (THP) S> by P^^/^v'y/l' (T 
MS) by^f-Zl^i^y/V' (TES) t-T'^/V^i^T^^/l^v^y^^ (T 
EDMS) t-:/^/w:^7cc^;P-:/y7U (TBDPS) T-fe^/W (A 
15 c) ms bf/-?0>f>«^S. ^i^>^>r/V^> (Bn) p-^ b'^J^i^ 

rvz^:^^^y:^^^^=^'^^ (aiioc)S. 2, 2, 2-by 

^ntajib^V:«7/VJj?^/V (Tree) S#:as^tf b^So 

h^i^:f3/^^^'f^^. r^) jv^^^^lJf^'^^f^ (Al 1 o c) 
20 /i^- 1 - (4 -tr^a^^/v) b'^i^;*^/^'}?^-'^ (B p o c) by :7/u 

;rnT-fef^/^Sx 9-7/1^:^1^:^/^ b'^V;«;/W2}?^/^Ss ^i^i^/^ (Bn) 

b^;^^^^v^>'^Sx -^^^v'/l^Jt^v'P^ ^/l^ (BOM) 2- (b 
y pt^/Wi/y/l') a:b^->P«^^^ (SEM) S^}65Wb^5o 

25 ^ b'^i^P«^>'^ (MOM) ^> 2-xb7t Kntfy^yl^ (THP) £x 

y a:.=:-}v:^^?v^. r-fe^/t- (Ac) S^:i5^if e>^5o 
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[2] ( I ) x^^ti^i[^^m(D oh. 13-1 Am^-^-^^ 

mt>irii:^m. i-3&*?t>. (i-b) 



10 i^^. ir-<X(DW,^timiUtm\:^M^^^t^'to ) T-^^^S^b-a-^^fi^ 
-figs; (i-B) -c^^tiSfb-a-J^^x -fig^ (in) 

V /(CH2)„-Y-G'"-d'" 




OH 
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^^y-ji^) . {-^i^-^y, 
h^zhU/i^) , r5 (N, N— S^^^/i^Ji^/^^T^ K^) ^ 7K> 

0~2 0 0'C(DmMX*fr^i:>^?>o 

[3] -m.^ (I) *t?^$^^s^b^«^<^5t>^ xm^miPSr^i^u 

10 oX:6S-CH2-S?Sr^t>i-{b'a>i^. f ( I -c) 

13 I ^ 

OH 

i 

-^S: (i-c) -JIS^ (IV) 

NHz 

rI^ooC 

15 




(IV) 



^^mti-To ) T'^^ti^^li'a-^i:^ (V) 

OHC— (CH2)n.i— Y-G'^-d'^ (V) 
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i^miXl^^^h^^. 00 > on) . dv) ^ixf^ (V) 

-fk-a^fi. fc5V^^1435^0:^. -fiJUX-fi. rcomprehenfflve 

15 Organic Transfonnations : A Gmde to Rmcdonal Group Prq)aratiom,2iid Edition 
(Richard C. Larock, WUey & Sons Inc, 1999)J iJlfBS ^ tLfc;^1^ trffi V ^ 5 ^ ^ 

J; 9 ^ictajt-t S h t^x^ 5„ 
20 ;5S"C#5o 
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mm] 

10 c^HiPo'^ojiis;] 

%wm (ALs) . ^i4gi^bjE> va:--'^vvm'm. wmm^) 

v^5'P7T-i^^4'^biS^^^ ^^^^ (Stai) JHllf^^ w^. 
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mmmm) . (2) -^^'wmmm m^it. ^5^/^ =137^^=1^ migtt# 

*fc. -flS^ (I) -e^^^^5<b'^#l©4•^-^i^ EP4^^m3:^-^U 
EP2^^^^t-t>i^-a'i-5<k'a'ifet>^*tlTVN5o EF^^^m^^'^-t 

^^t^m^. ^m^B. mmm^mmmitm (als) . ^mmi\:m. 
:x.^^vi^imm. ^nmmt/-^^. ^#<4^yx-^h— r^^<^iB^ 
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m. y^^f^ (stiu) mm. fkmkXf^^. 
ym. mm^<D%'9-^ ^m^^^. 'W^b (#^> s#^f> 

3) ^(Dih'^m<omi^^(omwL 
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aL;^hP>5^^/^^J, :iu/i^^yh^:ymm. -i^yyy^^^^ 

15 LT{i> -e^jx-fi. 7jN;^jjNi?ai;^7"7— ^4ia#m> ^^t^o-t is 2 

^^3E^ (NSAID) . x^xn-YK^s 7i>;^7iNi;?ai^f 9--^4|S.#^^ 
25 j65^(fb^x5o 
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10 H^ji^WbtbSo 

7s Y {M^^r]}^^) . Bayl9-800 4. NIK- 616. v^/^'A 
y^'Oy (BRL-6 1 06 3) . T'f-VyJ^ (CP-8 0 6 3 3) . SC 
H-3 5 1 5 9 1. YM-9 7 6. V-1 1 2 94A. PD-1 6 8 7 8 7. 
25 D-4 3 9 6. I C- 4 8 S^id^^tf fettSo 
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PG^^#:i:UTtt. PGE^^(*:(EPi. EPg. E P 3*5J;tJ5E P J ^ 
PGD^^^^ (DP) . PGF^^i^s (FP) . PGI^^<*: (IP) mii^ 
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K MJTAi//n>. ST-12 6P. v^i5^vy::iK, 7*=3pf-^ a'^^'/^' 

20 AR-C6 8 3 9 7. l^Jl^i^/U-^^^'-zK R, R-7;t/l^xa-/K K 
UR-1246. KUL-7211. AR-C8 9855. S-1319^ 

=tyy-i\^1o7s if:7^'/w^;«?;^ -fey hn^;^ MCC-8 4 7. K 
25 CA-7 5 7s CS-615. YM-158> L-740 5 1 5. CP-1 
9 5 4 9 4, LM- 1484. RS-635, A- 93178, S-364 
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9 6^ B I I L-2 8 4^ ONO-4 0 5 l^H^^ifhMo 
5 \>n^<>y. Y%Yn/<>y:^;vi/^^imm. KT- 2- 9 6 2^;55^if 

-Jy, TAK-42 7. ZCR-2060. NIP-5 30. 
15 ooi-b, ^yy:=^^:^> BP-2 9 4. r>'K7:^b> 

20 ^-fb^'/l-bot'l^A, fnbfiJ^A, T^^-^yv^ 

afc'l^i^, W^ha-^-h (UK-l 12166) ^305^lfbH6o 

h:ij^ymMMtLXfi. m^f£\^^y^^^^y^^y (M^^r^ 

25 ii^r/nA^^v'i/. ;<7/V2Kv';^x^:/s milT:/>^Ddry-/K mmry 
zfv2^y-/\^tm> ^^jVi/Ts'r^yWm.. T^f-jv^y:^7-^y. Wk 
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fig^s^irUTri. M;trf. mm^immWi^ (fgf) . mp^&^ 

;g:H^ (VEGF) > m'^mm^ (HGF) . y( Vl/ z^^) vm^.^^^}- 

^yK;^^^^:/x y^-:fnya^y, ^yau-r-^—Y^ v^pt^/i^-f yT'o tvi^r 

Xwy, :/"7cii'3rf-^^'x y:x.;V}f'r^. ^^^nyoL-r^^ Y^v^f^'^V'TY 

uys^yr^^'^/^. ^\'-fxiya:.v^ y a^j-fny :x.vlJ)vi/fp h.^ 
^d^a.:/. ^^f-T'Pi^^^. n:^y::/a7*:/'^h y 

^r)v%^trJ>^. Yf^y^^-^J^Wi. yn^ ^ya^::^^^ ^\^ya^=-;v:r^V 

ir^vyauVy^VV^ \iu^-%/UJ^^ T'/dp^/'^A^ T^'tfadri/;^ 

i^. '^/^°y/^^l^cW> ^i^y)/-/K i^i^^r^^ k. :i:ii^/yi^^> ^ 

^/V7T>^i^. j^/nfyi^. ^iJ^w^:/^ f-y K:^> -^■r:^G. r^fn- 

^^^xx;vy:t.-r%v\ ^^>^7 5h% byiJ^n/M^rt^^K. t^^/u^^^Fs 
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^5:6?. iiSx ^A-A^fc!9. -(lIico#, 1 n g;0*b 1 0 Omg©|Sffl 
0.1 n gd^bl OmgO^fflT— 0-0:0^ b#[|Hl^llPS-^^tte 

^(D^-^f)\ "^ftttrnfm -^^^-h^/K 
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fi. wm. mmm. %im. mm. ^#^Js 
imv\m^(ofz.^(of^'mn(Dm^\^n.. ^^^n. 
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(v^^^/v^y^/ndf^f-^-^) ,mi\:^mm. c^i7-fey^. B^^±])y. 

i;?jcf-i/>'^y /K :/nif v:/^y 3— /K ?Ky ^^i^^'^y 3— 

^m^v ^#^Jx ^^<b^Jx mkimu ^w^J^^^A/■cv^Tt><fc 
15 /^7-/i-r^:/#) . #ffi?sn4^J (^/^^xry^^^Ti^y^^wi^iJ^y =«- 

}V (t/at'Wt/y 1, 3-::^^W:^j5^y ^-/l'^) X mSCTJV^ 
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«jL5o M^ffx ]«5^^s^J. mi. mmtm. ^m¥sm. 

^2,868,691 -^^J J; tJ«(lll 3,095,355 ■^tJ:#L< iB«$ttTV^5„ 
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:Ltih(Dj^m^\t^M^(D:^m\m\:'Xmt^Mo mx.f£. v^t^'tfcn 
15 ^ti&.±(oi^^^w^^m^fi^m. mmttiit.%it-^'txm^hMo mm 
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:Ltih(DmAmit^j^^(D:&m\^mcxm^^^^o 

zxm-^m^Lxmm^n^o 

15 ffl^ttSo 

:^mm<DwmtMMtvxit, •wM.i&r^B) co^x\ e 
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15 2Ky hy jj<y:t/^y^:^x/K micf^yio—i$^^— 

$f*b<{i. 2j<y?L^. :j?y^/i/3-/i/iii*fefi3i^-i5^y a-zHfe^m-a- 

2,000;{i^b*^800,000C5t>O-0W* U< > i t) b< «:|^5,000:0^b^200,000 

t?fe§„ M^fi. jKy^^i2:*3V>-c. ^©Mfi:¥^5>i^af*^ 5,ooo :0^b^ 
100,000 (D % mmii bv\ $ b iJi^f * L < ttj^ 6,000 50,000 -efe So 

25 *fi^^^^^:*3V^Tf*^ ^<^a^^^y /^^i:<7)m^it«:^ i 0 0/ ot^ 
6,j^5 0/5 0 (w/w) iimi^\^<. #}2:«^9 0/1 oja^bs 0/5 0 (w 
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/w) tm-^ bv^o %m.-^)) zi^;vm.^m.'hm(Dmm-mi^=^-mtm 5,000 

i)^ 100,000 $ b U < 10,000 1> b 80,ooo So 

5 - (GPC) T*a!ISbfc7K^J;^^V'>^^05:$>^St:V^5o 

i oT^xS i: ;55T- 1 .M^ff^^^Sflftt^fe^^-^ ^"^^ 0.2 b 10,000 

10 tc^* L< 1 :a^b 1 0 0^ im&it) (Da.x-m\'>^(Di)^^^\ 

15 ^fetrfBi^-rSo 

(1) i^^mm io/wm) :^:^m\^m^x^. ^-r^wp^^j^miim^m 
25 mmBm(Dmmti:ifkc^'oxm^i:^-AK -mm^iitmo.oi--mso% (v 
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<f±j^l~»^l6 0% (v/w) X'h?>o 

mmvmn^'^^o ;i<^-^^ (i) x^^n^it-a-m. i^tut-^^ (d 

UT. ^0.001~^9 0% (w/w) X 0 
*b<«:j|«?l0.01~j^8 0% (w/w) . ^b\m-^\^<nm03'-3 0% (w 

if^^mit-^mMmi^i^mom i io,ooo bmtfn^o ^ e> * 

20 * b < ttj^ 0.001~j^ 2 0 % (w/w) T-feSo ^ b L < t*^ 0.01-^ 

10% (w/w) . L<ttJ^0.05~^5% (w/w) -CfcSo 

25 trPfiPb;&i5S^ff>fe5o r<^J;5t-bT#fe*Lfc'r>f i5'p;^:7a.r«:3i'L^^ 
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10 -ttm-a^i^i-IS^ (I) Xm^n^it-km. -^tcit-Wi^ (i) T-^^ttS 
y^h-^^s -^9^^^^) <^*^%S'J/X;^<t«3tS1-5r. 

20 fT>^e5o 

^mh~ISt^ (I) T-^*n5fb'^#J> *fcJ*-^^ (I) X^^ttSfli-a^ 
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^-ju8 1 2^) tm^^m\.xmmBmMt\.xmm^^mx^^mMm 
±TM^um^-t^:^^^ :ffy-^Bxmm-t^:^m. mmm^^M-r:^:^m 
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5 :^mm(om.^m^f^<o^^mft. -ist^ (i) •v7f:^i^l^^^|&s i^tat 
10 im^yxou^mtLx, (Msokg) ^tc^. ^^^^t 

LXmo.mmgHi^h 5 0 Omg. 0 * b< 0.01mg!6^P> 5 Omg 1® 

-To 

25 NMR7^-:?«:^itlBL:^j:V^|JB«9'H-NMR(^)x-^5'T•feSo *fc:*y=»f^ 
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^ ifelZlIIJ ^ LfoON ^ fc A C D /N a m e (Advanced Chemistry 
Development Inc^ijil) ^^V^T^^ bfCo 

5 

(4 R, 5 E) - 4 -tert-:^ b ^i/:^ /\^^=^^^r 5 7-7 -;a-^y- 8 - ( 3 , 

5 _ f-juy * f - 5 - • j^^/V'^;^ t'/V' 

v^p«^7W (2-:t^y-3- (3, 5-i^;^f'/^y:x.=^/U) "/PtT/V) 
10 7I^y^7J^^-^ (3 7 3mg) (^7^h7l: Kn:77^- (5ml) ^^tc, T/l- 
=r^^;(f ;^#BB^Ts o'er*. 6 0%:ii.miti-hV (5 0mg) ^M^tco 
U-^m^i^mW^l-f^"^^ ^^>'^ (4R) -4- (tert-:;^b«3f-;/;<;;v>i? 
^^/wr^Z) -4-:^/l^^J^^^ /=^-h (2 9 8mg) (7)xh7tKn7 
7:^ (5ml) ^=Srin;tfc, Rjl^im^m^ l^mmWVfCo RJtM^^?^'^ 

^a:^/w=4 : 1) Ki.^xmu\^. &.T(omm^^^'t^umi\:.^m (3 

OOmg) Sr#fCo 
20 T L C : R f 0.76 ir^^-^V : @^^3i^/W= 1 : 1 ) „ 

(4R, 5E, 7S) -4-tert-:/h^v^:*>'^5!l?^>'l'r^y-7-t Knde 
8 _ ( 3 , 5 - a^^/V-) J^-:?' h - 5 - J^i^H • 3^f-;V3^^'r 

25 /l^ 

^jSSMlT-iSjgbfc^tl'a'ife (2 9 5mg) Kn^^^- (7.3ml) 
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m^itZ^ T/W=f:/;5f;=^#ffl^T> O'C-e. l.Omo l/L (R) 

/v-CB S-;^-'3MMf5j?n y i;?:/© b/uj:^'^ (0.22m 1 ) SrJnx./t^> 1.0 
mo l/L Tl^yi^.T" hyt Kd77>^^^(^7' by t Ka77:/^(0.45 
ml) mrLtz.. 45^mim\^f^'^. W.^^ l.Omo l/L (R) -2- 
5 j?« ^/V- CBS -;t'ariMf 3ii?n y (0.22m 1 ) t 1.0m o 

l/L 7i?7^/ • -r h7t Kn:7 9 Kd7 7 (0.45m 

V^yy^r- i^'^'^-y :mSt^^J^=4. : l-»3 : 1) K^^X^MiU 

T L C : R f 0.59 (^^1^y : g^^:i^^/V= 1:1) ; 
NMR : s'. 6.87, 6.82, 5.72, 5.57, 4.50, 4.33, 4.17-4.09, 2.79, 2.67, 2.32, 2.30, 
15 1.90-1.63, 1.44, 1.26o 

(4R, 5E, 7S) -4-T5/-7-fc Knd{^e/-8- (3, 



20 




%m^\2-^m^\^tz.\^'km (24 Smg) <DJ^^/-/V (Iml) ^fC, 
0'CT% 4N W^dm/^^Hs-^-^^yW^L (0.5ml) SrJSTUfCo ^Ji-g-i^ 
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m (20 5ing) Sr#fCo :^^it:Lilfl&sJMmt^^tfl<'t(D^-^^(DR 

TLC:Rf 0.29 (^J'nPTiN/^ix : T^^y-/^ : @t^=9 ; 1 : 0.1) ; 
NMR : 8 6.83, 5.90, 5.54, 4.40-4.34, 4.14, 3.76-3.68, 2.82-2.67, 2.27, 2.26, 
5 2.10-1.94, 1.85-1.72, 1.26o 

(15a, 13E) -1, 6- (1, 4->r>'^-:7ai^l^:/) -9-:^^ 
y- 1 Kn^i/-1 6- (3, 5-v^7«^/^7*^/l') -2, 3, 4, 

10 5, 1 7, 1 8, 1 9, 2 0-:tiJ'i?//V'-8-rif:/a;^ b-1 3-^^ 



lllfeMS-eiijgLl^'fk'a''^ (19 5mg) <^^;?Kx h7t Kn77i^ (2 
ml) ^tc, r/W::f^^;^f;^#ffl^T> ^f-^^ (4-4^/W^>'^7«^/^) 
15 ^-^/oi— h (I2 2mg) Oil;!Kx h7t Kn^y^' (2ml) ^SriftBx. 

7 0mg) trJba;^. ^iaT'i^^it#b/to EJtM\c7K^M^. mm^^^T^r^ 

20 — (^s^E^f-i^ : i^^:t^/l'= 1 : 3->l : 2 0) tCj;oTi^^LT^ Tia^^ 
ttiC^^i-S^H^^b-a-ife (13 6mg) ^#fc„ 




68 



wo 2004/06536S 



PCT/JP2004/000419 



T L C : R f 0.49 (m^^^M ; 

NMR : 6 7.96, 7.22, 6.89, 6.82, 5.62, 5.36, 4.34, 3.91, 3.77-3.69, 3.07-2.98, 
2,93-2.70, 2.40-2.05, 2.29, 1.71-1.50, 1.26o 

5 rnmms 

(15a, 13E) -1, 6- (1, A—(y^-y=i^=^\^y) -9-:^-^ 

y-1 5-t: Kodri^-l 6- (3, 5 -v^7«^/V73^-/^) - 2, 3, 4, 
5, 17, 18, 19, 2 0-:^-^'i?y/^-8-rif7'o;^h-l 3-3^:/ 



10 




mmm4x-m^\^f^it-^<^ d 3 omg) ©i, 2-i>7« h^i^^^y (4 

ml) t;^^/-/^ (4ml) (Dm^Wm\^> 2N h V ^ 

(4m I) ^M^fco RjtM-a-^^Mwx^if^mmwLti, ^mm^mi^y^ 

tLfc^jt^v'y;&'i^/^:*7Ai^n-r (^{^ d a^^/l-A : x«^5'y- 

y^= 1 0 0 : i->2o : 1) \zx<ixmmu rumBm^tir^:^mmi[: 

(1 2 5mg) 
20 T L C : R f 0.31 (g^@|ai5^/U) ; 

NMR : 5 8.00, 7.24, 6.88, 6.82, 5.64, 5.38, 4.37, 3.82-3.70, 3.62, 3.10-3.01, 
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2.94-2.69, 2.40-2.25, 2.29, 2.18-2.06, 1.72-1.60o 

mmms (d ~5 (26) : 

-✓^pt^/v (2-;^-^y-4- (3, 5-i^;^^/^y=^=^M -f^J^A 

10 (1) : 

(15a, 13E) -1, 6- (1, A.->(V9-yzc,::^VV) -9-:t'¥ 
y_l 5_t l.'pdr.^'-l 6- (3- (^i^^/^ry— /V-2->f/V) 

-2. 3, 4, 5, 17, 18, 19, 2 Q-ir^ 9 J J^-^-T^ 




TLC:Rf 0.54 (^aott/Vvt, : 7?^/— /^:@^^=9 : 1 :0.1) ; 
NMR : 6 8.18-7.86, 7.62-7.10, 5.61, 5.32, 4.46-4.40, 3.76-3.62, 3.07-2.98, 2.93, 
2.87-2.75, 2.44-2.22,2.14-2.02, 1.79, 1.67-1.55„ 

20 (2) : 

(15a. 13E) -1, 6- (1, A.-^>'^-y:^^V:y) -2-:^^ 
y- 1 5-t Kn^v'- 1 6- (4-7/V:^-n73i::^/U') -2, 3, 4, 5, 
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17, 18, 19, 2 0-;r^iJ'y/V-8-T1f::7'ni:^h-l 3-^^^ 




TLC:Rf 0.21 (iJ'nPTlN/V'ix : /V= 1 0 : 1) ; 

NMR : 6 1.64, 2.11, 2.34, 2.83, 2.98, 3.75, 4.34, 5.35, 5.59, 6.97, 7.16, 7.24, 7.99o 

5 

mmm5 (3) : 

(15a, 13E) -9-;^dry- 1 S-t Kn=3s^^/-1 6- (3- (5- 

r-/—)V-'2.-Af^) -1, 2, 3, 4, 17, 18, 19, IQ-^^^^ 
10 ; )V-^-^T-%-r'^^n:^V-\^-^^y 




T L C : R f 0.22 P n 7fc/U-£^ : :^ ^ J — /V= 5:1) ; 

NMR : 6 8.47, 8.14, 8.04, 7.65, 7.52-7.36, 7.21, 5.94, 5.81, 4.63, 4. 17, 3.55-3.24, 

3.00, 2.84, 2.51, 2.46-2.18, 1.81„ 

15 

^liM5(4) : 
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(15a. 13E) -1, 6- (1, 4:-^y^-:7=^^uy) -9-:^''^ 
y- 1 Kndf^i^- 1 6- (3- (5 -p«^yi^^i^i^:^-'¥f->^^/^- 2 
->r/V) -2, 3, 4, 5, 17, 18, 19, 20-:t'!^^y 

)V- 8 -Tif T'n X h - 1 3 



5 




T L C : R f 0.58 n D xIn/WA : ^ ^ 7 — /U= 5:1) ; 
NMR(DMSO-d«) : 6 8.05, 7.98, 7.81, 7.63, 7.57, 7.46, 7.25-7.18, 5.65, 5.29, 
5.05, 4.29, 3.83, 3.46, 2.90-2.60, 2.43, 2.26-1.95, 1.51, 

10 ||J£^5 (5) : 

(15a, 13E) -9-;^-'3f y-1 5-fc Kn^->'- 1 6- (3- (6- 
ii=f'iV^l/V-t^^V'~}V-'2.-y{)V) -5- (4-*/^J}?^V' 

f-r-J—JV-^-^fV) -1, 2, 3, 4, 17, 18, 19, 
^/;w-5-'^T-8-rif7'n;^ h- 1 3-3i>' 




TLC:Rf 0.35 (^OPJiiN/UA : ^iJ^y— /l^: g^^=9 : 1 : 0.1) ; 
NMR : 6 1.75, 2.33, 2.90, 3.34, 3.60, 4.19, 4.49, 5.62, 5.92, 7.20, 7.42, 7.66, 8.05, 
8.20„ 



72 



wo 2004/06S36S 



PCT/JP2004/000419 



mmmd (6) 

(15o, 13E) -1, 6- (1, 4— ri^iJ'-^ai:^^^^) -9-:t^ 
y _ 1 5 _ t }fa^->- 16- (3- (6-p« ^/^•^>'i/:t'3rf-y WW- 2 
-^/V) ya^=^;V) -2, 3, 4, 5, 17, 18, 19, 20-^^5^^?/ 
5 /Iz-S-TifT'ci:^ f-1 s-^x^-il 




10 (7) 

(15a, 13E) -1, 6- (1, 4.-^l^'^-yaL=^\^ly) -9-:^^ 
y--S,^-\i\ixi^^y-16- (3- (4 -^^^/^-^i^y^r)/-/!— 2 - 
y(;V) ya^=^;V) -2, 3, 4, 5, 17, 18, 19, 20-:^^^ ^Jl^ 
-S-TiftT'P^^ 1 3— J^i^^ 




TLC:Rf 0.25 (^nn^J^/WA : 7^= 1 0 : 1) ; 

NMR : 6 1.65, 2.10. 2.30, 2.67, 2.77, 2.95, 3.69, 4.43, 5.34, 5.62, 7.22, 7.41, 7.95, 

8.11, 
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mmm5 (8) : 

(15a, 13E) -9-:^^y-l 6- (3- (4- 

;;(^/^✓<:/>/;t«3r1^y— -5- (4 -jiz/l^Jj^^i/ 
5 ^T-/-/^-2-y(/V) -1, 2, 3, 4, 17, 18, 19, SO-JTtJ' 
i5'//W-5-^r-8-r-f:/ci;^b-l 3-^i^ 



TLC:Rf 0.41 (^nn7f;;VA : ^^y— /V=5 : 1) ; 
NMR : 6 1.74, 2.24, 2.37, 2.68, 2.91, 3.29, 3.40, 3.63, 4.20, 4.43, 5.53, 5.88, 7.17, 
10 7.27, 7.35, 7.44, 8.08, 8. 16„ 

mmms o) : 

(15a, 13E) -1, 6- (2-7/W;tn-l, 4 —f ^'i? -7 3^ = 1/ 
^) _9_;j-d{.y_ 1 5-t: Kpdf^i^- 1 6- {3 - ?^^/^y - 2, 

15 3, 4, 5, 1 7, 1 8, 1 9, 2 0 iJ' / 8 -Tif ^a;^ b - 1 





TLC:Rf 0.31 (^J'ocJ^J^/l^A : /l^=5 : 1) 
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NMR : S 7.90, 7.19, 7.09-6.91, 5.67, 5.40, 4.40, 3.83, 3.71, 3.02. 2.90-2.73, 
2.44-2.25, 2.33, 2.14, 1.67o 

mmm5 (lo : 

5 (15a, 13E) -1. 6- (3 -j?^^/^- 1 , 4— f >'t?-7*=V:/) 
-Q-^^y-l 5-t |,*adE^i/-i 6- (3-;?«^/^:7*::i/^) -2, 3, 
4, 5, 17, 18, 19, 20-;^^^//i^-8-rifyn;^h-l 3- 



10 TLC:Rf 0.57 (^aD;tc/^i>. : T^^y— >'l'=5 : 1) ; 

NMR : 8 7.88, 7.84, 7.23-7.15, 7.07-6.97, 5.64, 5.41, 4.37, 3.81, 3.68, 3.06-2.71, 
2.48-2.27, 2.38, 2.32, 2.15, 1.680 

mmm 5 (id : 

15 (15a, 1 3E) -9-;e-^y-l 5-t: Kn'^^^'-l 6- (3- (5, 
7_,-f;^^;^^<i/>^;^df^f-)/— /V-2-^/V) -5- (4-;^7/l' 

2l?=5fi/^r>^-/W-2— T/W) -1, 2, 3, 4. 1 7, 1 8, 1 9, 2 0 
-;r^^//^-5-^T-8-rif7'i3;^ b - 1 3-^:/ 
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OH 

TLCrRf 0.40 (t^Pn7!>/l^^ : ;><^/'-/W:i^il=5 0 : 1 0 : 1) ; 
NMR : 8 1.81, 2.39, 2.83, 3.01, 3.39, 4.15, 4.63, 5.81, 7.01, 7.42, 8.06, 8.14, 8.48e 

5 mW,m5 (12) : 

(15a, 13E) -9-;^-=3^y-l 5-t KP=¥ix-l 6- (3- (5- 
^na^yy^Ty^/^-2-4M y ^lz^jV) -5- f^^--)^ JVi$.^'-/=f- 
rV-j^-^-^fV) -1, 2, 3, 4, 17, 18, 19, 2Qi-ir^9 



TLC:Rf 0.22 (;J^P0 7f:/I^A : p<i?/-/W:i^^=5 0 : 1 0 : 1) ; 
NMR(DMS0-d6) : 6 1.55, 2.11, 2.83, 3.20, 3.55, 4.10, 4.25, 5.05, 5.33, 5.72, 
7.45, 7.90, 8.15, 8.3 U 

15 %WSk^ (13) : 

(15a, 13E) -1, 6- (1, A.—{V9-yzcz^Vl/) -9-:^^ 
y-1 5-t KndrV-1 6- (3- i%-'!7 nn^vV'^-TV—JV- 1- 
y:x.z=,)V) -2, 3, 4, 5, 17, 18, 19, 




OH P' 
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- 8 -T1f :/n ;^ b - 1 3 - J^i^^ 



O 




TLC:Rf 0.59 (^nnzlN/UA : @^=5 0 : 1 0 : 1) ; 

NMR(DMS0-d6) : 5 1.52, 2.09, 2.73, 3.46, 3.85, 4.28, 5.06, 5.29, 5.66, 7.20, 
5 7.43, 7.51, 7.81, 7.92, 8.11, 8.I80 

(15a) -9-;*-'3ry-l 5-fc Kndr>/-1 6- (3- (2, 
10 -1, 2, 3, 4, 17, 18, 19, 2 0-:tj5'i5'>'/l^-5-^T-8- 




TLC:Rf 0.49 (^t3Ci:4^/Wi>» : ^^y— >«^=7 : 1) ; 
NMR : 6 1.74, 2.23, 2.33, 2.36, 2.88, 3.24, 3.71, 4.12, 4.44, 5.53, 5.82, 7.15, 7.35, 
15 8.07o 

mmm 5 (15) 
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(15 a, 13E) -9-:;^=3ey-i 5-t 6- (3- (3, 

^-^^:^=f-)Vyz[.:^jV) ys.::^jV) -5- (4 -*/V)ii?^'^^T V^/V- 2 
--ifV) -1, 2, 3, 4, 17, 18, 19, 2 0-;^iJ'^y/^-5-^ 




TLC:Rf 0.49 : j^t^y— ^1^=7 : 1) ; 

NMR : 6 1.70, 2.30, 2.31, 2.33, 2.91, 3.13, 3.24, 3.68, 4.10, 446, 5.50, 5.82, 7.15, 

7.40, 8.O60 

10 %W^\ 5 (16) : 

(15a, 13E) -1, 6- (1, 4-^:/^-7^^v:/) - 9 
y-1 5-t Kn^s^v'-l 6- (3, 4 7^:^13 73^^/1^) -2, 3, 
4, 5, 17, 18, 19, 2 0-;^i5'iJ'y/V-8-rif:/a;^ b-1 3- 



15 




T L C : R f 0.33 (g^3:^/W : 7« ^ / ^/W= 10:1) ; 
NMR(CD30D) : S 1.64, 2.23, 2.86, 3.65, 3.92, 4.29, 5.36, 5.64, 7.07, 7.28, 7.94, 
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mmm5 ud : 

(15a, 13E) -1, 6- (2-^^;V-l, 4 —< i^iJ'-^ain Vi^) 
-9-:t^y-l 5-fc Ka'3r->'-l 6- (3 -^^/W-^oi^/V) -2,3, 
5 4, 5, 1 7, 1 8. 1 9, 20-:^-^'^y/W-8-T1f7'D;^b-l3- 




NMR : 5 i 7.97, 7.19, 7.10-6.98, 5.63, 5.40, 4.39, 3.82-3.68, 3.00, 2.90-2.69, 2.62, 
10 2.45-2.26, 2.32, 2.12, 1.67„ 



i5 (18) : 

(15 a, 13E) -9-;e-afy-l Kndri^-1 6- (3- (5- 

^ nn^:/y;^-^f-y'— /l^- 2 -^/W) Z^ci^^M -5- (4 

15 ^rywW-2-^/U) -1, 2, 3, 4, 17, 18, 19, 20-:t^ 

^ y;u-5-^r-8-rf':fti:x 1 3-^1^ 




TLCrRf 0.28 (^nr3 7iN/uA : ^i$'/'-/l'=6 : 1) ; 
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NMR : 8 1.78, 2.34, 2.87, 2.99, 3.29, 3.45, 4.15, 4.60, 5.75, 5.93, 7.44, 7.83, 8.05, 
8.12, 8.38o 

mmm5 (19) : 

5 (15a, 13E) -1, 6- (1, 4->r:/^-7cniiV'i^) -9-:^^ 
y- 1 5 - 1 Kn df^i/— 1 6 - ( 3 -y^f-jU- 4 -7/l';t-n :73i:=./U) - 2 , 
3, 4, 5, 17, 18, 19, 2 0-:ti5^i5'y/V-8-rif7't3;^ b-1 



10 T L C : R f 0.42 n n tJn/V'A : — /V= 5:1) ; 

NMR : 6 1.65, 2.24, 2.88, 3.77, 4.33, 5.38, 5.62, 6.96, 7.26, S.Olo 

mmms (20) : 

(15a, 13E) -1, 6- (1, 4-4>''$'-y:^=^l^y) -9-:^^ 
15 y-1 5-t Ka^ari^-l 6-(3-^an-4-7/P:^n:73i:=i/k) -2, 
3, 4, 5, 17, 18, 19, 2 0-:t^^y/V-8-r-^^n:^h-l 
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,C02H 



F 



T L C : R f 0.43 n P : p« ^ / — /V= 5:1) ; 

NMR : 8 8.01, 7.29-7.23, 7.06, 5.60, 5.37, 4.36, 3.92-3.72, 3.06-2.71, 2.45-2.25, 

2.12, 1.6I0 



mmm5 (21) : 

(15a, 13E) -1, 6- (3-7« h'^i^-l, 4 — T i^^J'-^*^^ 
y) _9_;^dfy_i 5_t }.*pdri^_i 6- ( 3 ^7^:7*^/1/) -2, 
3, 4, 5, 17, 18, 19, 2Q-:t^^y/^-8-r^':fn7.Y-l 
10 3 — 



T L C : R f . 0.45 o TjN/Wi^ : J —/^^ 5:1) ; 

NMR : 6 7.62, 7.53, 7.21-7.15, 7.08-6.96, 5.63, 5.40, 4.38, 3.88, 3.88-3.63, 3.04, 

2.97-2.73, 2.43-2.25, 2.32, 2.11, 1.66, 

(2 2) : 

(15a, 13E) -9-:t^y-l 5-t Kndri^-1 6- (3-MJ7 
7U;e-P7i h'^v'^a^^yV') - 1 7, 18, 19, 2 0 -t" b^y /V- 5 
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O 



TLC:Rf 0.53 (^ni3 7^;/VA : /W=5 : 1) ; 

NMR : 6 7.34, l.Yl-l.Ol, 5.75, 5.52, 4.44, 4.12, 3.63, 2.97, 2.87, 2.67-2,33, 2.22, 
5 1.98-1.82, 1.69„ 

mmm^ (23) : 

(15a, 13E) -9-;t'3ry-l 5-t 6- (3, 5 -i^ 

y;v^xiy:x.=:^;v) -17, 18, 19, 2 O-xh^/zl'-S-^T-S 
10 -Tifyn;^ h- 1 3-^>'^ 



TLC:Rf 0.53 : p{t?/^/V'=5 : 1) ; 

NMR : 6 6.80-6.64, 5.75, 5.52, 4.43, 4.13, 3.64, 2.99, 2.87, 2.70-2.37, 2.23, 

1.98-1.82, 1.70„ 

IIWJ5 (2 4) : 

(15 a, 13E) -9-;^dry-l 5-t Kndf-^'-l 6- (3- (7ai 
^./U) 7ai:=:/U) -17, 18, 19, 2 0 — T h 7 ^ 5 -^T- 8 - 
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T L C : R f 0.56 n P Tfc/I^A : 7^ / — 5:1) ; 
NMR : 8 7.59-7.55, 7.49-7.33, 7.17, 5.76, 5.46, 4.45, 4.09, 3.57, 2.98-2.82, 
5 2.61-2.26, 2.18, 1.92-1.78, 1.63„ 

mmm5 (25) : 

(15a, 13E) -9-;*-'ai^y-l 5-t 6- (3- (4- 

y/l^:^uy3^^/i-) ya:^=^M -17, 18, 19, 2 0-xb7//W-5 

10 -f-r-8-rif7'n;^ b-1 a-^^'il 




T L C : R f 0.54 a n :^JUJ>, : — 7W= 5:1) ; 

NMR : 5 7.56-7.51, 7.45-7.35, 7.20-7.10, 5.78, 5.50, 4.47, 4.10, 3.59, 3.00-2.86, 

2.61-2.30, 2.21, 1.97-1.80, 1.67, 

mmms (2 6) : 

(15a, 13E) -9-;^-^y-l 5-fc KodE^->-l 6- (3-^0^=^ 
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;u-4:-y/^:ttiyzr.^ji^) -17, 18, 19, 2 

'^T- 8 -rf'f'O. h - 1 3 

o 




TLC:Rf 0.40 (;^'C2njI^/VA : ;?<^/^/l'=7 ; 1) ; 
5 NMR : 6 7.56-7.51, 7.48-7.34, 7.28, 7.18-7.06, 5.77, 5.51, 4.43, 4.11, 3.61, 2.95, 
2.87, 2.61-2.33, 2.21, 1.95-1.78, 1.67o 

lljiM6 : 

(4R) -4- ( { [tert-:/^/^ t^y/W] - 

10 1, Z-ir^^-/3't^^y-'i-is-^y 

T/^=^>^;^f;^#ffl^T^ (4S) -4- (t Kp^^/t^^/i-) -i, 3- 
:^dff-yyi?i^-2-;^-i/ (34.1 g) ON, N-i^^^/^JJ^/v^T^ K (3 0 
0ml) ^Mt-^^iJ^V^-/^ (25.7 g) ^MtlX. QX.\a^\.1t„ 
tert-l/^/V-i^^f-z^^^I^/^^t^y^ K (48.2g) ON, N- v';^ 
15 T 5 K ( 3 0 0 m 1 ) ^^*^o < !3 ^ig.T*l^jt^ Lfc„ SlS^ 

;r.v'i>^T'^i^U^i^U> TIB#>14fliSr^-rs^M<b-a-^ (64.8g) *#fc. 

T L C : R f 0.83 W^^'^J^ : ^ i> 2 0 : 1 ) o 

20 

^JSM7 : 

(4R) -4- ( { (i^T^^^'l') i^y/l'] ^'^v'} ^^-'l^) - 

3- (2-1: Fndf-v^oi^/^) -1, 3-:^^-^yy v?:/-2-;f:/ 
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T/^=r:/:^fy^#H^T> mmme-^mtLtcit^m (64.8 g) Srxb^t k 
D77i^(600ml) IJI^^L O'Cl^li^ U/Co SJiS^Ki-* P I? A tert-:/ 
h^f-'l'K (39.2 g) ^M^. so^mw^vf^o RJtM\^-:^^'^mt=^'^A- 
(38.7ml) (D'rhy^ ^nVyV (5 0ml) ^^JSTU W^-^^^^ 

o^y^' (2 0 0ml) ^Sr. TK^fk^i^l^mt ^ ^^-^ (22.0g) Ocj^^J^y 
— /l^/x (4 0 0m 1/4 0 0ml) W^WSL\^. T 

TLC : R'f 0.32 {.^^^V : g^g|cn^/l^= 1 : 2) „ 

15 

%mm : 

S-{2-[(4R)-4-({ [tert-:/^/W (i^^^/W) ->iJ/V] :;r=ari/} 

20 Tj^y^v^y^mm^y. %imi'^WM.\^it\^'^m (2.5 g) ©T^f^tK 

n:79^ (2 0 0ml) WB.-^^^Wk. \'3:r.^)Vr^V (l0.7m 1 ) . ;^ 
iJ' o ^-f K (4.19m 1 ) ^M^. 2 0:»-^it^U:fco mMK 
(1.10ml) ^Jn^3 05^K^bfc^. N, W-^^:^'f')Vi!rs)VJ>. 
rX K(2 0 Oml).j^^;&y •^A(l2.6g)*5J:tJ«^;fi^;&y «j7A(l0.4g) 

25 ^ap^. 6 o'Ctdta^K^bfco a;s^^^tat2:?^^^tert->^f-/i-;^^ 
(4 0. 0ml) •^n^. i^^^x^my^iM:/ir^^\^1^. 
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m-r^mmit^ (i6.og) ^#fc, :^&\t:ifi&^±.nmt^^t^<^(o 

T L C : R f 0.63 {.^^-f^^ : mB^^/^= 1 : 1 ) o 

5 

^^/W 4- ( {2- [ (4S) -4- ( { [tert-:/^/V 

/V] i/} ^ ^/V') - 2 y - 1 , 3 -;^^f->^ U 3 ->f /w] 

10 r /V'=?i^;5f ;^#ffl^T^ mmm 8 T'^jt bfcib-a-^ (16.0 g ) ©7^ b 7 1 K 

0:77:/ (4 0ml J^^/W 4-:/n^:/^/:n— f (7.83ml) > 

>>-is tert-:/h^f--f K (6.17g) *5j;t;?n--/i?y— /V (16.6ml) ^ 

Jnx.^jajJ:T3^^i}^^ 5 0t:i;:-C3^^. ^blJis o'C^^:TlNF^m#b 
fCo ^mtr^m::^^. tert-:/^/^>^/^^-x;i' (4 0 0ml) SrSn 

LfCo #btT.fc^l6Sr^> y ^/^^^^ 7A^a-rhj/7:7^ - (^=3{^f - >- : 
g^^a^^/V=5 0 : 1-^1 : 1) KXmmi'tio nhflfz.i\l-^<On--fd' 
;-)v (4 0ml) rjvriv)$7.^m%~^. j^^;«;y'^^ (I2.0g) 

T L C : R f 0.72 (^^i^>^ : Wk^^}^= 1 : 1 ) » 

25 
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4_ ( (2- [ (4S) -4- (fc Kcidri/p«^/V) -2-;^^y 
9 T'Mit \.tz.^^m(0'r yyyiy^nyyV (85ml) WSi\^. T 
5 y 7 ^ymi (52ml) Sr?gT ^?a"T? i bfco mM\^m\'s^ 

^rc^/v) tciTi^^b. TfB«fei4^iit^w-rs^®^b'a-'^ (11.9 g) ^mt. 

10 T L C : R f 0.08 (^^i^^- : S^^^^/^= 1 : 1 ) » 
^liM 1 1 : 

(1 3E) -9, 1 5-i^;r'3ey-l 6- (3-7a.^/U7*^/W - 1 7, 

18. 19, ao-T^b^z/v-s-^T-s-rf'-i o-:t^i^>^D;^ 

15 b - 1 3 • n -"/^/Va^J^T"/!^ 

r/^=f^^;5fy^#ffl^T^ ^JiS«fiJlOT-i|tMbfc^b^tl (15 0mg) 
^zii.f-}V/\^i^^}V7.JVi!is^^yy: (3ml /2ml) 
^ y tf;l':n^/l'r 5 (0.49m 1 ) ^MJiX ^X\Z.^%\^f^o RfS^l-H 
^-fb^iiS^- fc'yi^:/|g^ (224mg) ^^JPXLtlNFrBlJt^bf^o 

y;5f;^#fflmT> (1 5 Omg) (DT-fe: b^by/l- (5ml) 

Wm:. O'Clc^bfcv'Tt^/v (3-lf73.r^/W-3-'f/v-2-:t^ 
yt/ntVV-) (17 9mg) ©T-fe MJ^'l' (6m 1 ) 

25 131 y \f;Va^^;vr ^ V (0.098m 1 ) *5 i ^M-ftl (24mg) 
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^:n^/I^=l : 1) T*miiU ymo^^^^'t^Umi\^'^^ (240mg) 

5 -^nito 

T L C : R f 0.32 (^^f- V : ^m.^'^^^= 1 : 1 ) o 

mmmi 2 : 

(15a, 13E) -9-;^^y-l 5-t Kndr->-l 6- (3-^3.:::^ 

10 jvy:x.:=^jv) -17, 18, 19, 2 0— 7^ hy/zi'-s-^T-s-rif 

r/v=f ;^#ffl^T. MMm l l T-M^t Lfc^b-a-^ ( 2 4 0 m g ) (^7^ 
hyt Kd77>' (3ml) ^l^l. O'CT'lmo 1/L (R) -2-^^ 
/v-CBS-:t'¥iMf2l?nyi;?^^©h>?wa::y^ (0.091ml) SrJlI;t;fco E 
15 ;S:^:^tClmo 1/L ;}?y V-t' b 7 t: Kn :7 7 i^^flc<D7" h 7 1 7 
y^'^ (0.36ml) tr^iTU l^mUWl^t^o m^Mi^llSi^^M:^. 

fc^^;^;??7i^i5'a-^b^7 7>f- (^535^-9-^ : g^^9^/V= 1 : 2) X*m 
20 j^U TIB#Ji4«[=SrW-f-5:*:|il^^b'a'if& (9 6mg) Sr#fc„ 
T L C : R f 0.27 (^^f->^ : @^^:n^/W= 1 : 2) o 

3 : 

(15a, 13E) -9-:^^y-l 5-t: Kndei/-l 6- (3-^3:;^ 

25 juys^=^/u) -17, 18, 19, 2 o-T' h7y/v-5-f-T-8-rf' 

-1 0-:^-'3E^i^7'n>^ b-1 S-^^'H 
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o 




r/i^^:^:ff:^wmnT. mmmi 2X'n^fiti^-^i^ oemg) <^p«^ 
y -/K 1 m 1 ) m^\c 2 N7Ki?<b-^ b y u^i^TK^^ (o.28m 1 ) mG^xm. 
latcTi^W^^bfco SJS^JeiiNJigi^itix.^ s^il^^/i'-ettwu^sio 

i-»9 : 1) xmmu rm^\km^^ir^^^m^^!i^ (7 5mg) sr# 

TLC:Rf 0.33 (igjb^^V'^' : ^y-/V= 9 : 1) ; 
10 NMR : 8 1.88, 2.50, 2.96, 3.40, 3.88, 4.34, 4.51, 5.55, 5.90, 7.17, 7.49o 

mmmi 3 (d ~i 3(15) : 

3 (1) : 

(15a, 13E) -9-;r^y-l 5-t Ko'3f^^-l 6- (S-^i^^/l' 
20 7a;^/W-17, 18, 19, 2 0— r ^7//^-5-^r-8-T1f- 
l 0 -;^-dE^i^:/D ^ ^ - i 3 -ai^^H 

TLC:Rf 0.45 (Itftlpt^^:/ : pt^y— /l^=9 : 1) ; 
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NMR : 8 1.24. 1.89, 2.65, 3.10, 3.45, 3.91, 4.40, 5.58, 5.90, 7.01, 7.11, 7.23„ 

mmmi 3 (2) : 

(15a, 13E) -9-;^-'¥y-l 5-t Kci^->-l 6- 
5 -4-7/W:^n73ic^/W) -17, 18, 19, 2 O—r b^//^- 5 

r-s-r-f-i o-^^-^yx^:^ h-i 

TLC:Rf 0.36 : p{^y^>'^=9 : 1) ; 

NMR : 8 1.90, 2.65, 3.11, 3.47, 3.91, 4.38, 5.59, 5.88, 7.09, 7.23, 

10 mmmi 3 (3) : 

(15 a, 13E) -9-;^^y-l 5-t Kndf^v'-l 6- ii-y^u:^ 
-17, 18, 19, 2 0— r b7y/^-5-'^r-8-T1f 
-1 0-:t^f-:fx:i^ V-1 3-:J^yWt 
TLC : Rf 0.33 (it^b^^l^i^: ;^^/-/l-=9 : 1) ; 
15 NMR : 5 1.85, 2.50, 2.97, 3.34, 3.87, 4.34, 4.55, 5.54, 5.91, 7.32, 7.47, 7.64, 7.80„ 

mmmi 3 (4) 

(15a, 13E) -9-;^^y-l 5-t Knd(-v'-l 6- (3-M)7 
/v^n^ h^->ys.=^;l') -17, 18, 19, 2 0 — 7" h 77 >'l'- 5 
20 T-8-rif-l 0-;t=¥f-yD;^ b-1 3-^Vil 

TLCtRf 0.33 d^ib^^l^^- : ;^^J'/WV=9 : 1) ; 
NMR : 5 1.91, 2.57, 2.87, 3.10, 3.46, 3.89, 4.41, 5.59, 5.89, 7.11, 7.36„ 

mmmi 3 (5) : 

25 (15a, 1 3E) -9-;r'^y-l 5-t Knd^i/-i 6- (4-7/1^;^- 
ti-3-ya^:=^;uy3^=^M -17, 18, 19, 20-7^^9/^^-5- 
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TLC:Rf 0.42 (it'fb;^^V>' : ^^/'-/^=9 : 1) ; 

NMR : 8 1.87, 2.53, 2.87, 3.07, 3.44, 3.89, 4.40, 5.58, 5.90, 7.12, 7.26, 7.46, 

5 UliS^Jl 3 (6) : 

(15 a, 13E) -9-;t=3ry-l 5-fc Kn=aE^->-l 6- (4-7/W;t 

t3-3-p{^/l^7*:=i/V) -17, 18, 19, 2 0— r h7//V-5 -f^ 

r-8-T1f-i 0-;a-'ari^:/^;^ h-i a-ctv^ 

TLC:Rf 0.33 (^i^/'-zv- : :J^na:j>yU'A= 1 : 9) ; 
10 NMR(CD30D) : 6 1.86, 2.23, 2.40, 2.56, 2.71, 2.83, 2.96, 3.37, 3.91, 4.39, 5.45, 

5.85, 6.95o 

^Ji^ll"(7) : " ^'^^ '2 ^ ^ 

(15 a, ll 3E) -9-:i-'^y-l 5-t Kndfi/-1 6- (3, 5-v^ 
15 y/u:tx^ya^=^/i') -17, 18, 19, 2 0-Th'7//^-5-f-r-8 
-Tf- 1 0 -;^-!3rf-y n ;^ b - 1 3 

TLC:Rf 0.30 (p^^/^/l^ : OP ^71^^=1 : 9) ; 
NMR : 5 1.91, 2.63, 3.10, 3.47, 3.91, 4.41, 5.60, 5.88, 6.72„ 

20 mmmi 3 (8) : 

(15a, 13E) -9-;^^y-l 5-t KD^i^-1 6- (3-7/^;^- 
-17, 18, 19, 2 0-X h7//^-5-^T-8-rif 
-1 0-:t'^-^zfn7. h-1 3-:ti^|| 
TLC:Rf 0.30 (t^ /l^ : ;J'nn)jN/W.^= 1 : 9) ; 
25 NMR : 6 1.93, 2.58, 2.86, 3.10, 3.44, 3.90, 4.41, 5.57, 5.88, 6.97, 7.30o 
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(15 a, 13E) -9-:^#y-l 5-t Kn^E^V-l 6- (4-7/^;^- 
ci-3- by :7/^;rn7«5^/l'>^:3^^/l') -1 7, 18, 19, 20-7'h7 

y/w-5-^r-8-rif-i o-;^dE^f-7'ny^b-i 3-^:/^ 

5 TLC:Rf 0.29 ^ / ^/l' : if' o P3t;/wA= 1 : 9) ; 
NMR : 6 1.90, 2.68, 3.13, 3.48, 3.90, 4.41, 5.61, 5.90. 7.16, 7.41o 

MMmi 3 (10) : 
(15a, 13E) -9-^=3E^y-l 5-t Kn^v'-l 6- (3-MJ7 
10 /]^:i-u;;i^/pya^::^M -17, 18, 19, 2 0 -X b 7 / /V- 5 -^T 
-8-rif-l 0-:^=3E^f-"7'n:^ b-1 3-^1^^^ 
TLC:Rf 0.30 (T^i^y^/l' : :J'OP7iN/W'A= 1 : 9) ; 
NMR : 5 1.90, 2.57, 2.92, 3.10, 3.46, 3.88, 4.42, 5.58, 5.90, 7.45o 

15 mMmi 3(11) : 

(15a, 13E) -9-;e-'¥y-l 5-t Kndri/-1 6- (3, 4 — 
y/}^:ti^y:x^=^M -17, 18, 19, 2 0-x b7//V'-5-^r-8 
-r-f- 1 0 -:^^-fzfx2 ;^ h - 1 3 -^^'^ 
TLCrRf 0.29 i:^^ /^yl^ : ^ r2X2:^;UA=l : 9) ; 
20 NMR : 5 1.91, 2.64, 3.12, 3.48, 3.91, 4.40, 5.60, 5.88, 6.92, 7.09, 

^»J1 3 (1 2) : 
(15a, 13E) -9-:t'3E^y-l 5-t KndE^^/-l 6-7*:^/P-l 
7, 18, 19, 2 O-T' h7y/l^-5-^r-8-T1f-l 0-:^'ar1hy 
25 n;^ h-1 3-:ti^iS 

TLC:Rf 0.31 (p«^/-/^: iJ'cia2jN/^A=l : 9) ; 
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NMR : 5 1.90, 2.62, 3.06, 3.45, 3.89, 4.38, 5.55, 5.89, 7.28, 

m^miz (13) : 

(15o!, 13E) -9-:^^y-l 5-fc KP'^v^-l 6- (3-7°nlf 
5 /Vyai^^M -17, 18, 19, 2 0-7'h7//l'-5-f'r-8-rf 
-1 0-;^=3M^yn;^ h-1 3-:^yM 
TLC:Rf 0.32 : :^'ctc27jN/UA= 1 : 9) ; 

NMR : 8 0.94, 1.63, 1.92, 2.62, 3.10, 3.45, 3.90, 4.39, 5.58, 5.90, 7.04, 7.22o 

10 mmmi 3(14) : 

(15a, 13E) -9-;e-^y-l 5-fc Kndrv^-1 6- (3-p«h=3r 

iy/^/i^ya^^/v) -17, 18, 19, 2 0— ^'by/zv-s-f^r-s 
-Tf- 1 0 -;^drf-yn;^ h - 1 3 -^V^ 
TLC:Rf 0.32 (p«^y^/V: ^C2t3;j>/VA=1 : 9) ; 
15 NMR : 8 1.89, 2.58, 3.20, 3.39, 3.43, 3.92, 4.41, 4.47, 5.63, 5.92, 7.24o 

mmmi 3 (i 5) : 

(15 a, 13E) -9-;e-^y-l 5-t Kn=aE--:x-l 6- (3-J^^/V 
-4-7/W;rn7air^/W) -17, 18, 19, 2 0 -T hv ^ J^- 5 -f- 
20 T-8-rif-l 0-:t^f-:/D;^ h-1 3-J^^^^ 
T L C : R f 0.30 (i^^a^^/l-) ; 

NMR : 8 1.22, 1.89, 2.62, 3.13, 3.48, 3.92, 4.39, 5.60, 5.90, 6.98o 

mmmiA (d ~i 4 (5) : 

3-^Ty-/v-4-;?;/i'jJ?'¥v'V'— hSrllv\ *5J:UJi?p«^7i' (3 -if 
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ys.:^/u~3-^ju-2-:t^y':/u t^^^xI^;^- b©^^?) JcffiSi" 
5 y :/^ac;:^x/^«rfflV^T. %W^\ 9 -^%1km 1 O-»|IJ&0i| 1 1 1 

5 

^»(I14 (1) : 
(15 a, 13E) -9-;^'¥y-l 5-fc Kndfi/-1 6-:7ai::i/l^-5 
- (4-;«7/^:^?^-:/^Ty-/V^-2->r/l^) -1, 2, 3, 4, 17, 18, 
1 9, 2 0-;t-i^i?y/l'-5-5^r-8-rif-l 0-:t=arf-:/i3;^ b-1 

10 3-cJ^^^ 



o 




T L C : R f 0.20 ^^xiu tJn/I^A : ^ ^ / — /V= 5:1) ; 
NMR : 5 2.85, 3.30, 3.54, 3.92, 4.38, 5.53, 5.92, 7.24, 8.IO0 

15 ||JiMl4 (2) : 

(15 a, 13E) -9-;^^y-l 5-fc Kn^afi/- 1 6- (3-7«^/^ 

yzi^^jV) -5- {A-1J)Vi^^^-y'^^r9—)V-2-^J\^^ -1. 2, 3, 

4, 17, 18, 19, 2 O-J^^j^Z/^-S-f-r-S-Tif-l 0-;^ 

def-:/n;^ b-1 3-:3^i^ 
20 TLC:Rf 0.21 (i^ a otJn/PA : ^ ^ /-/l^= 5 : 1 ) ; 

NMR : 5 2.33, 2.80, 3.31, 3.57, 3.93, 4.40, 5.55, 5.92, 6.96, 7.06, 7.19, 8.IO0 
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mmmi4: (3) : 

(15a, 13E) -9-:^^y-l 5-t: 6- (4-:7/^:t 

uya:,=^/U) -5 - (4-;*/W^>v'^ry->'I^-2-^/V') -1. 2, 3, 
5 4, 1 7, 1 8, 1 9, 2 0-:t^^//l--5-^r-8-T'f-10-:t 

TLC:Rf 0.14 (ti'cinTjN/Wi*. : ^^^'y— 7^=5 : 1) : 
NMR : 5 2.81, 3.35, 3.59, 3.93, 4.39, 5.57, 5.92, 6.99, 7.13, 8.II0 

10 %mm\A: (4) : 

(15 a, 13E) -9-:*-=3f^y-l 5-t Kn^V-1 6- ir^y^W 

-5- (4-;i7/l-7jfdr-J/^r>^— -1, 2, 3, 
4, 17, 18, 19, 2 0-:t^i?y>'i^-5-f-T-8-rif-l 0-:t 

15 TLC:Rf 0.26 (i^{b7«^l^:/ : 7^ i5'/->'^= 5 : 1) ; 

NMR : 8 2.98, 3.38, 3.88, 4.33, 4.53, 5.51, 5.95, 7.30, 7.45, 7.60, 7.78, 8.05, 

mmmiA (5) : 

(15a, 13E) -9-;^=3fy-l 5-fc Kndr^'-l 6- i3-ya^^ 
20 - 5- (4-:*/^3j?df->'^ry'-/W-2-^/W) -1, 2, 3, 

4, 17. 18. 19. 2 0-;^-^5'^5'//^-5-f■r-8-T1f-lO-;^ 
^^yaP. h-1 3-:i^i^ 

TLCrRf 0.34 (it^bp^^l^:/ : P<t^>'-/^=5 : 1) ; 

NMR : 8 2.27, 2.90, 3.26, 3.55, 3.91, 4.34, 4.49, 5.55, 5.95, 7.15, 7.46, 8.08„ 

25 

mmmi s (d -15 (20) -. 
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(4S) -4- (fc KadE^^/^^/W -1, 3-:t^-i-y]}i^y-2-:t 
y(Di^t>\)\^ (5R) -5- (t: Kp'¥v'p«^/V) If o y 2 -:^i^Sr 

-^HJi^sj 7 -^^Jfi^tJ 8 ^llJi^il 9 ^MMM 1 0 -'•^JSM 1 1 -*MMm 1 2 -> 

10 (15a, 1 3E) -9-;^-^y-l 5-t Kn^i/--! 6- (3-:7 3i;^ 
/Vya^cr./W') -5- ( 5 -;«;/V5j?^V'^;^-7ct i-'- 2 — f /V') -1, 2, 3, 
4, 17, 18, 19, 2 0-:ti^i5'/;l— 5-^r-8-Tif:/n;!^ 
1 3-:i^^^ 



15 TLC:Rf 0.21 n aj}N/ki>» : ^ 5 : 1 ) ; 

NMR : S 1.69, 2.19, 2.35, 2.89, 3.00, 3.61, 4.09, 4.43, 5.46, 5.73, 7.02, 7.16, 7.38, 
7.56, 7.66„ 

mmmi5 (2) : 

20 (15a, 1 BE) -9-::r^y-l 5-1: KD^i^-1 6- (-^^i? V-:^ 
-5- i5-:fJ/^:^^'^^:^y:^^^-2-^7l-) -1, 2, 3, 
4, 17, 18, 19, 2 0-:ir^^//i^-5-^r-8-T-fyn:^h- 



O 
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1 3-3^^/ 

TLC:Rf 0.21 (^Dia7l>7VA : ^i?y^/^=5 : 1) ; 

NMR : 6 1.69, 2. 19, 2.34, 2.92, 3.52, 4.05, 4.48, 5.44, 5.74, 7.02, 7.30, 7.44, 7.62, 

7.66, 7.78o 



Uli^yi 5 (3) : 
(15o, 13E) -9-;^^y-l 5-t Kndf-ix-l 6- (4-77V;r 

-1, 2, 3, 4, 17, 18, 19, 2 0-:t^^//l^-5-'^r-8- 
10 TlPT'n;^ b- 1 3— 

TLC:Rf 0.21 (rJ'nPTlN/W^ : 7^^y^>'^=5 : 1) ; 



15 mmmi 5 (4) : 

(15 a, 13E) -9-:^-^y-l 5-t Kndrv'-l 6- {3-:t,f-/U 
ya^z^/v) -5- {5-:»/i^^^i^^:i-y=^^^-2-y(M -l, 2, 3, 

4, 17, 18, 19, 2 o-;^-^^y/i'-5-^r-8-rif7'p>^ h- 

1 3-^^- 

20 T L C : R f 0.22 D D t^j/V^ : p« ^ / — 5:1) ; 

NMR : 8 1.23. 1.73, 2.21, 2.38, 2.63, 2.78, 3.06, 3.67, 4.12, 4.39, 5.48, 5.73, 7.00, 
7.08, 7.23, 7.69o 

mmmi 5 (5) : 

25 (15a, 1 3E) -9-;^-'3E^y-l 5-1: Kd'3e^v'-1 6- (3-p(^/l- 
:7*^/^) -5- i5-A/V^'^->^:!tya:-:^-2-y(/U) -1, 2, 3, 




7.41, 7.53, 7.66„ 
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4, 17, 18, 19, 2 0-:t^:5^y/l— 5-^r-8-rifyn;^ h- 

1 

TLCrRf 0.21 ; p<^/'-/l'=5 : 1) ; 

NMR : 6 1.72, 2.20, 2.33, 2.38, 2.77, 3.07, 3.66, 4.12, 4.38, 5.47, 5.72, 7.04, 7.19, 
5 7.69, 

mmmi 5 (6) 

(15o, 13E) -9-;^=aE^y-l 5-t Kndf^V-l 6- (3-hy7 

10 -1, 2,. 3, 4, 17. 18, 19, 2 0-;ri5^i?y/l^-5-^T-8- 
7'-^':fxi7s 1 3 -3i>' 

TLCrRf 0.21 (^hp^Jn/V.^ : ^^y— /W=5 : 1) ; 

NMR : 6 1.72, 2.16, 2.38, 2.83, 3.08, 3.67, 4.12, 4.40, 5.50, 5.72, 7.09, 7.33, 7.69o 

15 5 (7) : 

(15a, 13E) -9-;^'ary-l 5-t: Kn^->- 1 6- (4-7/1-;^ 
xi-z-y3^zi.)vyzczz./i,) -5 - (4-;&7V7l?^i^^r:^'-/i'-2-^/^) 
-1, 2, 3, 4, 17, 18, 19, 1Qi-ir^9 /)\^-^-f^'7-^- 
T^-fn7. b- 1 z-3L-y 

20 TLC:Rf 0.21 n n tJn/VA : ^ iJ' / — /W= 5 : 1 ) ; 

NMR : 6 1.73, 2.34, 2.86, 3.25, 3.74, 4.13, 444, 5.54. 5.82, 7.11, 7.26, 7.40, 7.53, 
8.07„ 

*iiMl 5 (8) : 

25 (15q!, 1 3E) -9-::r'3E^y-l 5-t: KD=3E^i/-l 6- (3-^5";l^ 
7*-/^) -5- (4-;i&/W7i?^^^^T>^-/V-2-'</l^) -1, 2, 3, 
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4, 17, 18, 19, 2 0-:^iJ'^y/l^-5-^T-8-Tlf:/p:^ h- 
1 

TLC:Rf 0.21 (^nn7f?>^^A : p<^y^/W=5 : 1) ; 
NMR : 8 1.22, 1.74, 2.31, 2.63, 2.82, 3.25, 3.72, 4.11, 4.42, 5.51, 5.81, 7.00, 7.08, 
5 7.23, 8.08„ 

mmmi 5 o) : 

(15a, 13E) -9-:^^y-l 5-fc Kn^E-iX-l 6- {i-yf'Ul^ 
-2-^7V) -5 - U-iJA^i^^''y^TV-';V-2-^)V) -1, 2, 3, 
10 4, 1 7, 1 8, 1 9, 2 0-:t^^ ^JV-b-^r-S-r'ffxl:^V- 
l Z-:x.-y 

TLC:Rf 0.21 (iJ^na^/i^A : /W=5 : 1) ; 

NMR : 6 1.72, 2.30, 3.11, 3.65, 4.11, 4.51, 5.50. 5.83, 7.31, 7.46, 7.63, 7.80, 8.05„ 

15 HWJl 5 (10) : 



(15a, 13E) -9-;t'3E^y-l 5-t Fo^^/-l 6- (S-hP^ 
jv-^n ^ Y ^vy3^=^M - 5 - (4 -•^j'Vf^^^'y'f-rV—J'i^- 2 ;v) 
-1, 2, 3, 4, 17, 18, 19, 20-:t^^ //\^-^-^r-^- 
r-f-fxiT. h- 1 3-3^>' 
20 TLC : R f 0.20 (^oasjN/UA : /^=5 : 1) ; 

NMR : 6 1.73, 2.33, 2.87, 3.27, 3.75, 4.12, 4.42, 5.55, 5.80, 7.11, 7.33, 8.09o 

mk'S^X 5 (1 1) : 

(15a, 13E) -g-^^-'^y-l 5-t KndE->>-l 6- (^Z-'!7xixi 
25 - ^-y }V:^ny -5- (4 -;«;/uxl?dr->^Ty^/w- 2-^/^) 

-1, 2, 3, 4, 17, 18, 19, 2 0-:^^i5'y/l'-5-^r-8- 
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TLC:Rf 0.20 on : 7^=5 : 1) ; 

NMR : 8 1.74, 2.34, 2.79, 3.32, 3.74, 4.12, 4.40, 5.54, 5.80, 7.06, 7.24, 8.IO0 

5 mmmi 5(12) : 

(15 a, 13E) -9-:t=Sry-l 5-1: Kn=arv'-1 
71^-5- (4-:i(7/l'Jj<^i^^ry-/W-2-^/l^) -1, 2, 3, 4, 17, 
18, 19, 2 0-:rj^^'/yl'-5-^T-8-rifyo;^ b-1 
TLC:Rf 0.21 (iJ^nn^jN/l^A : p«^y^/^=5 : 1) ; 
10 NMR : 8 O.IO, 0.50, 0.69, 1.46, 1.80, 2.35, 3.34, 3.47, 3.85, 4.13, 4.29, 5.60, 5.83, 
8.10„ 

mmmi 5(13) : 
(15o, 13E) -9-:^'aE^y-l Kndpi/-i 
15 /V-5- (4-;^7/^2j?=3E^v'^ry-;V-2— f/l^) -1, 2, 3, 4, 17, 
18, 19, 2 0-;^-i{^i?//W-5-f-r-8-rif7'n;^ h-1 3-^>' 
TLCrRf 0.21 (^J'nD^tc/UA : 71^=5 : 1) ; 

NMR : 8 0.93, 1.35, 1.77, 2.33, 3.33, 3.46, 3.85, 4.14, 4.28, 5.55, 5.79, 8.10„ 

20 mM0il 5(14) : 

(15 a, 13E) -9-;t=ary-l S-t KndE-i^-1 6- (4-7/^:^ 
nyzx^^/U) -5 - (5-;^7/W7lf^v'^Ty->'V'-2— f/V) -1, 2, 3, 

4, 17, 18, 19, 2 0-:t^^//i^-5-^r-8-r^':f^:^h- 

25 TLC:Rf 0.17 mit^^Uy : ?^ ^ /-/^ ^= Q 0 : 1 0 : 1) ; 
NM R : 6 1.72, 2.3 1, 2.77, 3.32, 3.69, 4. 13, 4.36, 4.70, 5.52, 5.76, 6.98, 7. 15, 8.20o 
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mtl&mi 5(15) : 
(15 a, 13E) -9-;^=35^y-l 5-t Kn^s-i/'-l 6-iX^a7'^/l/ 

-5- U-:^JV:^^i/^ry—Ji^-2-y(M -1, 2, 3, 4, 17, 

5 18, 19, 2 0-^;J^i5'y/l'-5-^r-8-rifroy^h-l 3-^:^ 

TLC:Rf 0.31 (^ PnJJ^/l'A : 5 : 1) ; 

NMR : 8 1.72, 2.07, 2.39, 3.34, 3.48, 3.82, 4. 12, 5.54, 5.76, 8.10„ 

mmm 5 (i 6) : 

10 (15a, 1 3E) -9-:e-=^y-l 5-t Kndri/'-l 6- (4-i^an 
-5- (4-:;?;/w^=¥i^'f-r>/ww-2— f/v-) -1, 2, 3, 
4, 17, 18, 19, 2 0-:t^^//^-5-'f-T-8-r^-f^:^V- 
1 3-:3iy 

T L C : R f 0.42 i^nu zj^/ki^ : 7« ^ / — /U= 4:1) ; 
15 NMR : 6 1.72, 2.32, 2.80, 3.32, 3.72, 4.11, 4.39, 5.51, 5.78, 7.11, 7.30, 8.09o 

mMmi5 (17) : 

(15a, 13E) -9-;^^y- 1 5-t Kt3=3rv^- 1 
/U-5- (4-:*/V;i?^v^^Ty-/^-2-^/l-) -1, 2, 3, 4, 17, 

20 1 8, 1 9, 2 0-:t^^/;i^-5-^T-8-r'f-:fx2:;^V-i3-:^:^ 
TLC:Rf 0.52 (tJ^PD^^/l^A : 7^=4 : 1) ; 

NMR : 6 1.50, 2.36, 3.43, 3.84, 4.18, 5.55, 5.78, 8.IO0 

mmmi 5 (i s) : 

25 (15a, 1 3E) -9-;^'¥y-l 5-t Kndf^v'-l 6- (-Y^^iJ^i^- 
2->r/W -5- (4-:*/l'J}?^i^^ry-/V-2-'</l') -1, 2, 3, 
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4, 17, 18, 19, 2 0-:tiJ'^//^-5-^T-8-T1f:/o;^h- 

TLC:Rf 0.39 (tJ'np^iiN/WA : 71^=9 : 1) ; 

NMR : 6 1.75, 2.43, 3.25, 3.80, 4.14, 4.31, 5.61, 5.84, 7.15. 8.07„ 



mmmi 5(19) : 

(15 a, 13E) -9-;t=3^y-l 5-fc Kd^^X-1 6- (xh^tK 
X2Yfyy-4 — - 5 - (4-:*/V3!j?'¥v'^ry^/W- 2 -'f /W) - I , 
2, 3, 4, 17, 18, 19, 2 0-;a-^i?//l'-5-^T-8-T1f:?' 
10 13-ct:/ 

TLC:Rf 0.13 (it<bp«5^VV: 7«t5'y-/^=5 : 1) ; 
NMR : 8 1.52, 2.37, 3.42, 3.80, 3.96, 4.15, 4.30, 5.58, 5.82, 8.10, 

mmmiB (20) : 

15 (15a, 1 3E) -9-;^'ary-l 5-fc Kn^e^-1 6- (7-;^^/l^ 
i'y'}fu:^-2-^M -5- (4-;^7/w;^^i^'5=-r>^"-/v- 2-^/v) - 
1, 2, 3, 4, 17, 18, 19, 2 0-::a-:J'i?y/V-5-^r-8-T 
•tfya;^ h - 1 3-^i^ 
T L C : R f 0.34 (g^^^^/^) ; 

20 NMR : 6 1.72, 2.33, 2.50, 3.23, 4.11, 4.51, 5.49, 5.82, 7.26, 7.54, 7.70, 7.74, 8.06„ 

mmmi e : 

(15 a, 13E) -9-;^dfy-i 5-t KctdfV-l 6- (4-7/1^:^ 
nya:.^^ -17, 18, 19, 20-Th7//^-5, 10-i?^T- 
25 8-T-f:fx2:^h-i z-^y^ 
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iH 



(4S) -4- (t Kn^ari^T^^/l^) -1, 3 U v'V- 2 

y(oj^i:>\)\^ US) -4- (fcKp^i^^^/^) -1, s-^ryyv?:/ 
5 '^yyot'.'i') ^:^:^^-h<Di^i:>\)Ki^;<^/^ [3- (4-:7/^;tD7 

7 8 -*mmm 9 ^^ism 1 0 ^mmm 1 1 -^^m^^j 1 2 -^iijg^ij 1 



10 NMR : 61 1.90, 2.56, 2.97, 3.39, 3.61, 4.38, 5.64, 5.84, 7.01, 7.17o 

mmmi7: 

cc^/l^ 5- ( { [ (2R) -2- (fc Ko'^riXTl^/V') -5-:^-'¥ytfP 

15 rJi-=i>:ff:^Wm%T. (5R) -5- ( { [tert-^^^/l^ (i^p^^/t-) 
U/W] tra y -^i^- 2-:^:^ (2g) (^^:/*^^^ (2 0m 

1) ^{2:^ p- h/^^>';^/W5e^>'^ • — 7jC?P^ (16 6mg) ^JiTj?/'?^ 

3jN/i'3.r>'V7*fc K (2 9 0mg) ^?at?i^^^i^uyho ^^^i;: 

:t^7P 5-^/^;i&:7'b^i^^/^'-h (1.41 g) ^M^. 
20 ^^SIi^ffiV^■C 12 5 X,\Z.X 3 ^^^Ifll^m# LfCo El^?^^ tert- 



3 




T L C : R f 0.22 (-^^f-i^ : e^@l^^/l'= 1:3) 
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f-/U:-^^^y=l : 6) \z.xmmVtio i^Mbfc^b-a-^ (1.9g) (D'rhy 
\iYxiy'7V (15ml) r)v:dvi$:^%%%-r. iM^WbT^h 

77'^/^Ti^^^!J^3.©x hyt Kn^^^'^^ (4.7ml) -^1^^^ 

TJitiiu, -rwmm:^-f^%W!c^m (1.05 g) ^#fcc 

T L C : R f 0.81 (|^:3i^/w) „ 
10 HWJl 8 (1) . 18 (2) : 

15 it-^m^ntz, 
mmmi8 (d : 

(15 a, 13E) -g-^^^ary-l 5-1: Ko^V-l 6- (4-7/1^;^ 
n:73^^/l-) -17, 18, 19, 2 0— 7- hy//^-6-^r-8-T1f 
20 T'n;^ ^- 1 3-j^;/il 




TLC:Rf 0.22 (pJ^y— /l^: ^«='n7lN7WA=l : 1 0) 



104 



wo 2004/065365 



PCT/JP2004/000419 



NMR : 6 1.70, 2.39, 2.83, 3.48, 4.34, 4.90, 5.40, 5.78, 7.00, 7.15„ 

mmmi 8(2): 

(15a, 13E) -B-^'^y-lS-lzVx^^iy-ie- (3-7«^/^ 

5 7*^/v)-i7, 18, 19, 2o-Thyy/^-6-^r-8-r-f:f 

TLC:Rf 0.22 (;^^/^/^ : ^i2a2l>/Wi>.= l : 1 0) ; 
NMR : 5 1.73, 2.38, 2.81, 3.45, 4.36, 4.89, 5.39, 5.79, 7.04, 7.20o 

10 mMmi9: 

(15a, 1 3E) -9-;^-^y-l 5- { Lt-Zf^;V (i;^^^/^) i^V 
/\/\ -16- (4 -7/1^;^ 0 73.^/1^) -17, 18, 19, 20 

-xb7//^-5-'^r-8-rif:/n;^ h-l S-J^i^^- n->^'^/U^ 

15 T/^=^i/;^f;^#ffl^T^ WO03/009872 "^KD^JHM (3-1) "T?M5tLfcfk: 
-^i^<D:^^/^^^7'>'V'(^s (1 2 6mg) ©N, N-v^p^^^/I^^i^/V'i^T^ K (3 
ml) ^^t::> ted-zf^/l^i^;^^/^y))J^^n'^y( K (7 Img) 33 

(3 2mg) ^M^. ^^x^ i^^mmw^fco ^m^^^. * 

K^n-^V'^fyy 4— (^^rf-^ : g^i?cc^/V=l : 1) tJlTJtSSiU TIB 

m^mi^'t^wm.^m d 5 smg) ^#fc„ 

T LC : R f 0.24 (^=^1^^^ : i^iS^^/l'= 1 : 1) „ 
25 |IJiM2 0: 

(15a, 13E) -9-^;^'^y-i 5- { [t-:/^/v (i^p«^/W 
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y/W] J^^i/} -16- (4-7/W;^-n:7ji^/^) -17, 18, 19, 2 

r/w=f>';{f;=^#fflMTx HJSMl 9T-^igLfc'ft;^i|^<^ b/v^i^ (3ml) 
5 n-yi^m (6 8mg) SrJn^. 5 0 tl-e 2 0 ^^it# Llfco ^ 

(--^i?-i^:@^^^^/i^=8 : 1) jci-oftMu rummm^^-t^mmi}!:, 

(1 4 6mg) ^#fc„ 
TLC : R f 0.20 (-^^f-:/ : g^^^5"/^=4 : 1) o 

[0 

nmm2 i : 

(15a, 13E) -9-'^;e-^y-l 5-t KH'^-^-I 6- (4-7/1^ 
- 1 7, 18, 19, 2 O-t" 5 --^T- 8 -T 

ifyn;^ h-1 3-^:^^ 



15 




TLC:Rf 0.44 (ife^b^^V'^' : 7{^/-/^=9 : 1) ; 
20 NMR : 6 1.75, 1.93, 2.28, 2.75, 3.35, 4.13, 4.44, 5.55, 5.79, 7.01, 7.17„ 

%%m22 (1) ~2 2 (12) : 
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HJi^iJ 1 0 X*mjt \^tiit'^0>i^t> ^ \Z.^^JV 4 - ( { 2 - [ ( 4 S ) 

-4- (fc Ki=«#i^>?«f^/l') -2-;t-dry-l, s-f-Tj/yi^^^-a-^ 

)V\ ^^/W ^-t) >^^5^y^-hSrfflV\ x>:^^)V (3 -If 7*^/1— 3 
-4fV-2-i>s-^V^'a tVu) TjNx^Tfc;!!.- hof^*?!? JJiffi^i-^ 3 :^m=^^ 

mMm2 2 (1) : 

4- [ (2- { (4S) -4- [ (IE, as) -4- O-^f'/V'^^^^ 

NMR : 6 1.23, 1.90, 2.55, 2.93, 3.39, 3.59, 4.33, 4.46, 5.67, 5.87, 7.06, 7.25 ; 
M S (APCI, Neg. 20V) : 422 (M-H)" ; 
T L C : R f 0.43 (g^^J^^/V-) o 

15 

mmm22 (2) : 

4- [ (2- { (4S) -4- [ (IE. 3S) - Z Yn^^y- A-y 

20 NMR : S 1.90, 2.57, 2.96, 3.38, 3.59, 4.32, 4.46, 5.65, 5.86, 7.27 ; 

M S (APCI, Neg. 20V) : 394 (M-H)- ; 
T L C : R f 0.45 mm^f-M » 

^WJ2 2 (3) : 

25 4- { [2- ( (4S) -4- { (IE, 3 S) -4- [4-7/V:rP-3 
- ( h y yji^:i-n ^ 'f-M y - 3 - 1 Vx^^i^zf^ - 1 -=^=-M 
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NMR : 6 1.88, 2.57, 2.97, 3.41, 3.65, 4.40, 5.69, 5.85,, 7.15, 7.43 ; 
M S (APCI, Neg. 20V) : 480 (M-H)' ; 
5 T L C : R f 0.52 (g^^^i^/V) „ 

11*6^^2 2 (4) : 

4- [ (2- { (4S) -4- [ (IE, 3S) -4- (3, 5-e^7/^:t 

NMR : 8 1.90, 2.57, 2.96, 3.41, 3.63, 4.41, 5.69, 5.84, 6.72 ; 
M S (APCI, Neg. 20V) : 430 (M-H)- ; 
T L C : R f 0.58 (@^^^/^) » 

15 mMm22 (5) : 

4 - [ (2 - { (4S) -4- [ (IE, 3S) -3-fc KP^i^-4- (3 

NMR : 5 0.94, 1.64, 1.90, 2.56, 2.94, 3.38, 3.60, 4.32, 4.46, 5.68, 5.87, 7.03, 
20 7.24 ; 

M S (APCI, Neg. 20V) : 436 (M-H)' ; 
T L C : R f 0.52 (g^^ai^/W-) „ 

mMm2 2 (6) : 

25 4- C (2- { (4S) -4- [ (IE, 3 S) -4- (3-^^/1—4- 
7/^:rn 73^^1/1/) - 3 - fc Kd ^^ri^^^ - 1 -^z^/u] - 2 -;e-dry- 1 , 



108 



wo 2004/065365 



PCT/JP2004/000419 



NMR : 6 1.22, 1.90, 2.57, 2.95, 3.39, 3.61, 4.32, 4.45, 5.68, 5.86, 6.99, 7.27 ; 

M S (APCI, Neg. 20V) : 440 (M-H)" ; 
T L C : R f 0.55 (.mk^'^M o 



mm22 (7) : 

4- [ (2- { (4S) -4- [ (IE, 3S) -4- (3, 4-v^7/V':^ 

10 NMR : 5 1.91, 2.74, 3.41, 3.62, 4.39, 5.68, 5.84, 6.92, 7.07 ; 
M S (APCI„N^. 20V) : 430 (M-Kf ; 

mmm2 2\ (s) : 

15 4-{[2-((4S)-4-{(lE, 3S)-3-fc Ko^S^-4- [3 

NMR : 6 1.89, 2.75, 3.39, 3.61, 4.34, 4.49, 5.68, 5.85, 7.45 ; 
M S (APCI, Neg. 20V) : 462 (M-Hy ; 
20 T L C : R f 0.50 (g^^J^'^/V-) „ 

mMm22 (9) : 

4- C (2- { (4S) -4- C (IE, 3S) -4- (4-7/1^:^0-3 
-7«^/^:7ai^/V') -3-t KndE^v::^^-i-:»^^/i']-2-;t=¥y-i, 
25 3-^Tyy i^>^-3— Y/W ^^/V) ;^/W7t^/^] 

NMR : 6 1.91, 2.26, 2.74, 3.40, 3.62, 4.39, 5.67, 5.85, 6.96 ; 
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M S (APCI, Neg. 20V) : 426 (M-H)" ; 
T L C : R f 0.50 (g^H^i-^/V') o 

mtl^m2 2 (10) : 
5 4- [ (2- { (4S) -4- [ (IE, 3S) -4- ( 3 -:7/l';ro 7* 

NMR : 6 1.91, 2.74, 3.40, 3.61, 4.34, 4.47, 5.66, 5.85, 6.96, 7.28 ; 
M S (APCI, Neg. 20V) : 412 (M-H)" ; 
10 T L C : R f 0.50 (gm^^M « 

mMm2 2 (1 1) : 

4- [ (2- { (4S) -4- C (IE, as) -4- (a-iJ'DD-4- 
7/1^:^0 ^/v-) - a - t-KP^-^:/^ - 1 -^^/v] - 2 -;^-^y- 1 , 
15 3-^ryy i^V'-B-^/W ^^/^) ;^/^:7t^/v] 

NMR : 8 1.90. 2.67, 2.95, 3.04, 3.42, 3.63, 4.39, 5.66, 5.74, 5.83, 7.08, 7.26 ; 
M S (APCI, Neg, 20V) : 446 (M-H)' ; 

TLC : R f 0.38 {^'^•^y : ^ ^ y —Ji^= 2 5 : 7 5 : 2) o 

20 mi&m2 2\l2) : 

4_ { [2- ( (4S) -4- { (IE, as) -a-t Knd^v/-4- [3 
- (p{ b^lrv';;t^/W-) ^^^/V] T'^-l-^^/W -2-:t^y-l, 3 

NMR : 6 1.88, 2.56, 2.86, 2.97, 3.07, 3.39, 3.42, 3.57, 4.32, 4.45, 4.46, 5.65, 5.67, 
25 5.86,7.13,7.21,7.29; 

MS (APCI, Neg. 20V) : 438 ^-H)" ; 
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TLC:Rf 0.35 ir-^f-^ .m^^^^/l' : ;^ ^ / -^^= 2 5 : 7 5 : 2) » 
3 (1) ~2 3(12) : 

mmm i o -ei^at uytfl^-a-^^oft^ r) i--/^/^ 7 - c ( 2 r) - 2 - 

V\ v^^^/l- (3-tf7ain/W-3-^/V-2-;^'aryynlf/U) :^>;^2j> 
hfl?ft*3 y ^'^:n;^7^/wSrffiV^Ts 1 1 -^MMM 1 

10 

IIJfe^?ij2 3 (1) : 

7- { (2R) -2- [ (IE, 3S) -4- (4 -y/V;^-n ^a:::^;^) - 
3-t KDdr^/;/^- 1 - -Jy- M 

15 NMR : 5 1.33, 1.67, 2.28, 2.99, 4.06, 4.38, 5.53, 5.75, 7.00. 7.16 ; 
M S (APCI, Neg. 20V) : 392 (M-H)' ; 

T L C : R f 0.44 (^ n ^7i^/^A : p« ^ yU= 9 : 1 ) o 
^Jil^aj2 3 (2) : 

20 7- { (2R) -2- [ (IE, 3S) -4- (3, 5 -i^^yV-^tn^*^ 

NMR : 6 1.34, 1.59, 1.78, 2.24, 2.35, 2.83, 3.04, 4.07, 4.39, 5.56, 5.76, 6.73 ; 
MS (APCI, Neg. 20V) : 410 (M-H)' ; 
25 TLC:Rf 0.60 (g^o^^yU) „ 
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7- ( (2R) -2- { (IE, 3S) -4- [4-7/^:^0-3- ( MJ 

5 NMR : 8 1.33, 1.58, 1.76, 2.23, 2.34, 2.91, 3.13, 4.06, 4.34, 4.44, 5.58, 5.77, 7.15, 
7.42 ; 

M S (APCI, Neg. 20V) : 460 (M-H)' ; 
TLC : R f 0.61 QSma^^/U) , 

10 mmm2 3 (4) : 

7- { (2R) -2- [ (IE, 3S) -4- (4 - 3 ^/W 

-3-t Kct^ix:/^-!-^:^/!^] - 5 -5^:t=3s-y fc'n y i^^/ 

NMR : 5 1.33, 1.61, 1.79, 2.23, 2.24, 2.35, 2.76, 2.99, 3.11, 4.07, 4.36, 5.76, 
15 6.97 ; 

M S (APCI, Neg. 20V) : 406 (M-H)' ; 
T L C : R f 0.58 Qg^^^f-^ o 

mmm2z (5) : 

20 7- { (2R) -2- C (IE, 3S) -4- ( 3 -^ai-^/l^- 4 

NMR : 5 1.22, 1.35, 1.60, 1.77, 2.23, 2.35, 2.74, 3.05, 4.06, 4.38, 5.56, 5.77, 6.97, 
7.26 ; 

25 MS (APCI, Neg. 20V) : 420 (M-H)- ; 
T L C : R f 0.59 (1^^:31^/^) . 
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mmm23 (6) : 

7- ( (2R) -2- { (IE, 3S) -3-fc KDdE^->'-4- [3- ih 

NMR : 6 1.30, 1.68, 2.22, 2.34, 3.00, 4.05, 4.33, 4.48, 5.56, 5.78, 7.44 ; 
M S (APCI, Neg. 20V) : 442 (M-H)" ; 
TLC : R f 0.72 (jSm^f-M o 

10 mMm2 3 (7) : 

7- { (2R) -2- C (IE. 3S) -4- ( 3 ^aic^/U) - 

NMR : 6 1.35, 1.70, 2.26, 2.35, 2.95. 4.07, 4.35, 4.43, 5.54, 5.76, 6.95, 7.28 ; 
15 MS (APCI, Neg. 20V) : 392 (M-H)" ; 
T L C : R f 0.70 (@^^^^/V) o 

|IW!|2 3 (8) : 

7- { (2R) -2- [ (IE, 3S) -3-t Kndev-4-7ai::^/W^ 

NMR : 6 1.30, 1.68, 2.24, 2.35, 2.97, 4.07, 4.37, 5.53, 5.77, 7.27 ; 
M S (APCI, Neg. 20V) : 374 (M-H)- ; 
TLC : R f 0.69 (B^=^^^^) » 

25 mMm2 3 (9) : 

7- { (2R) -2- [ (IE, 3S) -4- (3, 4-i^y/V':tuya^=^ 
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/u) - 3 - 1 Kn d^^'^^ - 1 -ocjryu] - 5 -^;^-^y t'n V 1 - 

NMR : 5 1.33, 1.71, 2.28, 2.35, 2.95, 4.07, 4.36, 5.56, 5.76, 6.92, 7.07 ; 
MS(APa, Neg. 20V) : 410 (M-H)- ; 
5 TLC : Rf 0.70 (1^11^^/^) „ 

mmm2 3 no) 

7- { (2R) -2- [ (IE, 3S) -4- (3 -tJ' 0 0-4-7/1^:^X3 
-3-t Ko^^'::^^-i-«yw] -5-f':t^y\fn]} 
10 - 1— r/W 

NMR : 8 1.35, 1.72, 2.25, 2.35, 2.80, 2.99, 3.10, 4.08, 4.38, 5.55, 5.75, 7.08, 
7.25 ; 

M S (APCI, Neg. 20V) : 426 (M-H)" ; 
T L C : R f 0.61 (g^^a^^/V-) „ 

15 

mMm23 (1 1) : 

7- { (2R) -2- [ (IE, 3S) -4- ( 3 -^^/W^a^ci^/W) -3 

-t Ko^i^^^'-i-^^/i'] -5-'^;a-^yi^ny':?:/-i-^/W 

20 NMR : 6 1.24, 1.35, 1.70, 2.22, 2.34, 2.64, 2.93, 4.06, 4.36, 5.55, 5.79, 7.05, 
7.24 ; 

M S (APCI, Neg. 20V) : 402 (M-H)' ; 
TLC : R f 0.63 (g^o:^/!^) „ 

25 mmm2 3(12) : 

7- { (2R) -2- [ (IE, 3S) -3-fcKn^i/-4- (3->^P 
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NMR : 6 0.94, 1.35, 1.70, 2.23, 2.34, 2.57, 2.97, 4.06, 4.38, 5.55, 5.79, 7.04,' 
7.23 ; 

5 MS (APCI, Neg. 20V) : 416 ; 
T L C : R f 0.64 (g^^^f-/^) » 

mMm2 4 : 

4-p<^/^ (4R) -2, 3 

10 -^-/Vi^y-B, 4-v^;«;/^#^^/7*-b 

D _^ i; . ^jv:x.7.'r?V ( 2 8 4 g ) *3 J;TJ«~;^^v'-tert-:^^/V' ( 4 

I'CtJiJ^iSi^l-hy^^/^T^^^ (2 5 5ml) ^JHx.. r/u=^:/;«f;^# 

15 m^^V^fc^. -Sr^^SrMUfCo ^CfcBit^S^^^^/^ (1500ml) \tm 
i!^U * (1000ml) *5it5|a5ft]^;Jc (1000ml) \Z.X^\^tz.. ^WM 

^mk. wmx^i^o #btt:^ajs osog) \z. 

T±hy (3000ml) *3<tt>*2, 2-i^^ hdev'7"n/N->- (1800ml) ^:«jn 
X.. ^ blJiTKi^TH^ v^^f-/^^— r/i^ft: (19.3m 1 ) ^M^. 

20 T/i^=fy^:^nm%r. mux- 1.5 ufco sf&^^iii^ u> a^srg^ 

^rcf^/k (1500m 1 ) KMMl^. m^^BH^Mi- V V ^At^^M^ (lOOOm 1 ) . 
tK (1000ml) :3pSXXJ^M^'kMy\^ (1000ml) i^lTi^UfCo ^^^Wk 

3 7g) ^mco 7^s^\t^fhKk±mm^^(Di^it^i::m\'^tco 

25 NMR : 8 1.40-1.70, 3.76, 4.00-4.20, 4.37 ; 

T L C : R f 0.50 (g^^^f-/^ : ^^{^1^^^= 1 : 4) » 
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t&t-'ff-^i^ (4S) -4- [ (IE, 3S) -4- U-y^l^:tnya^zi 
;V) -3-1: Ko^v^-l-:/Ti/-l— f>'l^] -2, 2 -i^^^^/V'- 1 , 

^iiM2 4T'M5tbfc'fb-^i^ (3 8 7 g) (4500ml) IZl^if 

(I.OIM mTolueiie> 2500m 1 ) ^^ilT tlfco - 7 S'C-C^ 1.5 ^llJt# 
Ufcm. ^^/-/i- (2 0 0ml) T'TK^'Tbi^'i' y:/^/^r/^^^l>A5S^5)• 
lO m^. *^o<!9#muyho o'CT'2Nii[i& (7000m n ^nx.. m^^^^^ 

(3000ml) \^X^^\.1to (2000ml) *5 j;tJ?|&^:fe*fc?K (2000 

ml) t::T?^^u ^mm^mm.'Tv^^j^^'Qm^. ^ii^a^u ar/w 

T^t (3 4 2 g) tr#fc:. T/^=^:/;^f:^#ffl^T^ TK^fb"^ b y !>A (56.8 
g) ^'rVy'^Ynyy'y (2400ml) tc^^U 3- (4-7 

15 /V:tn:7 3i:=:/l') - 2 -J^-^yyo tf/k:^:;^^!^^- h (3 9 1 g) 

fcKn:7y>' (3600ml) JJl^lPPLfcti©^ 5 0°Cl::"CMTbfCo ifclSfcT 

K n 7 7 :/ (lOOOm 1 ) \^fch(o ^An X.fCo 1 5 ^ ^ J!:^?yLT?^ 

#u Rji^>m\^miMi[:Ty'^:^^j^7mn oooomi) mi^^^ 

20 (3000m 1 ) iJlTtttti l-tCo W^S^^tK (2000m 1 ) ^3 j;tJ«ia^^^ (2000 
ml) l:i-C»U "^AT-^^. 6j§^^i^b:/to #e>t».fe^^ 

;&'{^/W:!(7 7A (iMa:^/V : ^drf->^= 1 : 5->l : 2) jCTl^i^b 
J^y:/^ (3 8 0g) trn^o r/v=f:^;<;;^#ffl^T> ;i?7i^-7^ b7 1 K 
n77>^^#: (7 1 6ml) ^Sit)^ (R) -5, 5 -i^^aicri/^- 2 -y ^ 

25 /l^-3, 4-7'n/^y-l, 3, 2-:t^-^i':^X2Vi^> (.CBS) (10 
2ml) Stt" Kn77i^ (1750ml) t-^iFU ±IB©^/i^(4s (3 
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7 2g) ^7'hy^)^^yy'^ (1750ml) \cmMl-tih(D^^m^ 5X:*^ 

m 1 ) m\i^^m^^\^tio mm:^^^^ (4000m 1 ) ^M^. 1 Nife^ (4000 

ml) . (2000ml) i^XXJ^mfa-kM^ (2000ml) ^BM 
g) Sr#fco 

NMR : 8 1.34-1.70, 2.80, 3.68, 4.02, 4.37, 5.67, 6.99, 7.18 ; 
T L C : R f 0.38 : ^^f->^= 1 : 3) o 

10 

(2S, 3E, 5S) -2— T^y — 6- (4 7^:^/1') - 3 — 
IIJfe'W2 5"el43tb:/tfl2-a'tl (340g) ^^T^^y-Zl- (3000ml) (JllS? 

15 mu 2 0 vun^x 1 0 ^ y (3000m 1 ) S:Jn^fc„ 

0 0m I) (1200ml) li:TB^J^^U> Tm^U^ti-^U 

mit-^^ (1 0 5 g) ^ntio 

NMRCDMSO-dfi) : 6 2.68, 3.40, 3.51, 3.65, 4.17, 5.04, 5.36, 5.54, 5.86, 7.07, 

20 7.23, 7.97 ; 

TLC:Rf 0.10 (p«i?/^/^: ^on7f;/l^A=l : 5) 0 

mmm2 ? 

:^^}V 4- [ (2- { (4S) -4- [ (IE, 3 S) -4- (4-7/k 

25 ifrviy :t.:=-jV) -3— t Ko^^i/— 1— 1-^/^] -2— ;t-^y— 
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^^/l- 4- [ (2, 2-i:^^Y^i/^i^Jl^) f-:^'] Zf^/r-h (11 
5 g) frr-fe h=i M;/V (2 8 Om 1 ) i:* (31.5m 1 ) (Om-^I^Bk^W^i-. 
mmm2 6xmi^\^tLit-^<^ O 5 g) :i3^xfp~h/i'^^^:^/\^t^:^m-:k 
i^m (ii.7g) ^imM^tco r/v=?^^;^f;^#fflmTs ^iax-i^Kiti^ufco 

5 hyT^h'5lrV7[c^{b2l^l>m-t-MJl?A(l 3 8 g)Srr-feh^MJ/K318.5 

ml) ic^^u :i:i^^mmnLfc^ ^>'^ox:\^xmru i^^Jt#b 

fco g^iS^^/v (2000ml) ^M^. mi^m^M-ThV ^J^:^^ (1000 
m 1) . tK (1000m 1 ) ^i:X:^mi'^Mj^ (1000m 1 ) JJiTifc^-U ^BM 

10 - h :;(7 7 A (g^^cc^yw-^^ ^ y -/V : @^^:n^/^= 1:5) KXl^M 

T^>'(^s (loog) ^nfto :i<or^yiif^ (loog) ^sitj^by^j^^/v 

T^>' (7 0ml) =^7" byfc Ko77^^ (lOGOml) J^l^^HL. Ot^lCT 

hV^^^^y (24.8 g) ^Jqx.fc„ r/V'=i>:i(f^#ffl^T> 3^^it^bfc„ 

g^^cn-^/U (2000ml) 3Sr;!)nx.H ;fc (lOOOml) *3j;tJ?fia^^ig7K (1000m 

15 1) tcT^i^u ^mm^mi-hv pj^^x^m. ^mt. mmu #p>tL 
1) iJiTHtmu yw^mi^^ir^nm\t'^m (sog) ^%it. 

NMR : 6 1.26, 1.90, 2.01, 2.42, 2.61, 2.82, 3.07, 3.45, 3.91, 4.12, 4.34, 4.41, 5.58, 
5.88, 7.02, 7.17 ; 
20 TLC : R f 0.40 (g^ifeai^/l' : ^^i^>'= 2 : 1) „ 

4- C (2- { (4S) -4- C (IE, 3S) -4- (4 -^/UiTa 1731 
^/w) - 3—1: Kci ^ix— 1— -/x:^— 1 -^C/i'] - 2— ;t^y— 1 , 3— 

mmm 2 7 r-i^ii vit^^m ( s 0 g ) sr 1 . 2-1^;^ h^i^^^^y (1000 
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ml) }i:^9J-)V (5 0 0ml) <0^^mmi^nm\^. 2N7Km^k^by 

fpKi^mSL (5oami) ^0X.\z.xn^1t. %mz.XA.^^W^\^-kMs 

0'CiCT2Nit^ (500ml) SriBx.. i^^ct^/l' (1000ml) {ZlTJAttJ 
LfCo ^mi^TK (1000ml) 43j;t;^iafPt^*t7K (1000ml) \Z.xm^\M. 
5 il-^ MJ ^ii^s liliU #btLfc^jSl::@t^^^/V' (8 0m 

1 ) *5j:^J5^^•^^:/ (6 om i ) -^tv^TL. 5 o'CIcts o:$)-^JiiiiJt#Lfco 

^ajcMbfc^> 5iau yw^'m.^^-t^-^^m\:.^m (e i g) ^# 

fee 

efel^^;illl^7 5-7 6'C; 
10 NMR : 6 1.89, 2.58, 2.82, 3.08, 3.46, 3.90, 4.39, 5.56, 5.87, 7.01, 7.16 ; 
MS (APCI,Neg.20V) : 396(M-H)-; 
T L C : R f 0.49 (g^^^^/l^) o 

(Sugimoto) (J. Biol. Chem., 267, 6463-6466 (1992)) 

CT. 7^0:3^1^/^ Kl^-fe7'i$'-f-^^>r7' (vr^;^EPi. EPg. EP3. 

25 PiSLfclilBi5> (0.5mg/ml) . 'H-PGEa^-ttf^^S (200^ 
1) Sr^m-Cl^ra-Ti^^^-^-bUfCo ^lSSr*i^^^5':7 7- (3ml) 
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F/B) Kh9>y:fu m^mmm^mwi^y^\^-^-^mmvfco 

Kd-fift^s K:/^^/ h (Scatchard plots) :6^b5^4?>fc (Aim.N. 

Y. Acad. Sd., 51, 660 (1949)) „ ^^m^l^-^immm (2.5 /zM) ©^^P 

mWi^mommn. ^n-PCEr, (2.5 nM) *5j;tj«;2|5:^PJ{b^t>tr#^S 

/•?5/7t-: lOmM lJi/i&:*y!^A (pH6.0) , ImM EDTA, 
lOmMMgCla, O.IM N a CI „ 

10 ^it-^mo^MM^^K i inM) «?feS;icj;93itae)fj:„ 

Ki=IC6o/ (1+ ( CC] /Kd) ) ; 
(ii) EP4^^(iisT=^::^;^b^&14 

z^^y^^ (NishigakO ib(0:^B (FEBS left., 264, 339-341 (1995)) iCffiCTs 

•r•>7.EP4l/-fe■/^5'-i^:/^5'-r:/SrliS.Uf^:CH0^1laS^IIISU 2 4^3:- 
/W-r tJ' n ^l/- 1 0 ^ceUs/weU VWU 2 0 ^if^ L^^tc:#^ UfCo 
20 (well) JStMEM (Miniinum Essential Medium) 5 0 0 jti 1 *Ct5fc#-L 

fc^^ Tiy-^^I^M (assay medium) (MEM containing Immo l/L I 
BMX, 1% BSA) 4 5 0MlS^^P;t^ 3 TrX' 1 0^^-^ :x 

25 nag^^ (1 0% w/v) 5 0 0 m 1 b'r^5|rff±$-&fCo 
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L 13,0001 pmX-Z^m^'Mm\^Xmhnh±m^m^X. cAMFT^ 
(assaykit) tCT c AMPil^^SISbfCo irtiii^^. :i(D±mi 
2 5 fi I {^l^^^ll cAMPTy-^^^^yh (assaykit) (Amersham^fcM) • 
(O/^yyr^ (buffe) triBK: 5 0 0 M 1 ^i: U 0.5mo 1 /L MJ 

5 -n--^^ f-/vr 5 V (tri-n-octylamine) © ^ P n %lVh.WSi 1 m 1 i: ?lfP 

[^25 I] c AMPT$/-fe-l'^s/ h (assaykit) ^^:fBS^tl/TV^5;&^^C|liC. 
1^^'7'/^'^»<D c AMPftSrSftUfCo 

10 :^^mtrl 0 0%i:bfc:i:i:O5 0%©cAMPm4tf^ffi^»WU ECgo 

S Vi%W^y v\ ^^V^T. LPS 0 /i g m 1 / kg ) ^MM^ 
15 LfCoELISA^$/b (Rat TNF-a Immunoassay kit^iosource ^fc) ^fflV^T> 

jiiLi^(f(^TNF-a«srS!i^bfc„ i^^mY.'^^nm'^ f^^O 0.02m o 1/L 

TK^^b-^ b y !J^A:^le:^i^Ufc©t)H ^©tKJ-T^^U. LP Stg#3 0 

r^-Biri^i^nS-^bfCo i^^m (LPS^g. WL'km^n.^') Xz-^s-^^im^ 

OTNF-a)^S>Srl 0 0%i: L]fcf^. TN F - a (^)04t?lr 5 0 "/oJUM-tS 
20 ^^^W^^fif ( I Cso) i: ti^-o 

(iv) iti4ffitiy ^li'-^^^u^Jf^ffl 

(1) y yV^y-^v^^m^^ 

Ostennan b<Z):fe-i£ (Inflamm. Res., 44, 258-263) tC^CTff J&ofCo littD 

A/s 1 0^7 5^ ^^^v^T. ^s^i (4^ft5i€^-r:/n = 7-'5^i^©o.3%^ 

25 ^t2:#S©^a:fe:ijic ^ 2 fi^iOT K^^^7 n >f b ^Jnx.T^ 
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2 7 0 @ \z.^^tmmo^-^\z}i^cx^ mm^^ Kw^trHH s oj^m^-T^ 

Mitfco ^^mmit-^^it^'e/^^o 0.02m o 1 /LTK^fbi- b y ^J>^1^\^ 

^^Lfc#. m^7i<iKx^$i\.fch(o^mm.m<oimntk^^Bii^^ i b 3 
(2) -rt^j^ju^T'/u^i^mmmm^ 

Sr 2m g/0.5ml /mouse (Dffla-Ci^i!l^i9:#b:^o $e>j3:. SUm^))^ 
:^]}f-y:iJy^V (Lipopolysaccharide) ^ 2 5 ju g /0.1m 1 /mouse (^ffl* 

mm^>^\^4:jm^xnM^mmm\^tc. :^mmit'^mnm'eju(D 0.02m 

^•^V'^iyiJy^ K (Lipopolysaccharide) O^tii/ii^e) 1 B BHi^PS 

15 (v) 

1 im0(DSDmiim7>y h (¥^27 1 g) ^—m^rnxm^tco 

mm^^. 6 B B J; !5 . (^^/VO 0.02m o 1 / L TK^-fh; 

20 b y !^ bfc<D*). ^WTKJ-T^f^-fS - 1 -CPM) <Sr 1 B 3 

T^^^^vtco mmmr^^. ^mmm^. ^fmufco &i^m'W<Dm 
m'wmmo^msi^^'W'wmmm^mm (xct-96oa> y-y^^h^/^^h 

25 (vi) 'wm^^mf^m2 
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5 (1) '^mmom:^ 

mii)^hi3;^^ximu =^y\f^-'$'\m^T2^^. w^m^mw.mf\^^^ 

10 (2) #^^<^M^ 

U #^SS::^fefc ("^-f iJ'n^;^— ;^?;^x||^;k:#^v;^xi^/xFX-iooo 

15 (vii) ^^mmM^m 1 

Markd e)<^:3^& (J. Bone and Joint Surgery, 73A, 914-923, 1991) ^21* CTfx 

iifrtrff r i T'#^f&Ji{Eiif^ffl Sr^^ \zm'^Xt 5„ ^^S^^b-^^^ 
t>h^1t.^M.XW^^Wm #^^^#3llS=Sra9S-t-5 Z.}iX^ blJi^S 

(viii) smi^ftiMf^ffi 
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(ix) ■wmf^mumj!^m2 

R. Sakai (Bone, 25, 191-196 (1999)) ^ K Kawaguchi (Endcrinology, 135, 774-781 
(1994)) ifeit^T.Hoshino (J. Biomed. Mater. Res., 51, 229-306 (2000)) h(D:^ 

5 00 (SOOmg^Jij) (t^) ^Srl Omg;^^lli/l 0 O/i m 

^TinM^lMS (1) -eMitUfc-^-f :^'n;^:7arO0.2% TweenSO Sr-^tf 
ffeS:^ii7K^®?S (M^m^Mt LX 0.3mg/k g-^^^ iji^ 6 0 ;z 1) 
JnUfCo tfclJEMfiii: UT. -fb^Jfe (1) ^> feb:O^CJ?)SI&fllRJ-@g 

WMVfz.m'WO'W^^&i(OiR'WW^'W^l^^ C. Matsumoto (Calcif Tissue 
Int., 55, 324-329 (1994)) . \hm M (0*i^i^, 56,1464-1468 (1998)) . ^ 

nm- (Jta^mw, (1996)) b<Dm^t:^m^m^\^rco a^mm^xb^ 

i^MBi^^^y"^ iii'7^-:^:^xmU:kM^iy:^7'-^ (fujifilm) 

25 -C^^/^T'^-h (BAS-IP MS 2025 ; FUJIFILM) ) %^V^T*t^4 0 k 
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y^-f'— BAS-1800 CFUHFILM) /-Y ^v' y (Image Reader ;FU31FILM) 
"Cili?*^^ ofc^, ^ -'-J^^-J' Omage Gauge ; ver. 3. 1. 12, FU3IFILM) SrffiV^ 
5 T®^«yi^fT^j;ofc„ LTf-^jfi (®) ^^i: LTiife OS) :^ 

[Rl*5<ttJ^i£^ (M) :^^\Z^Zmm(Om>b'W^ (Region of interest : OTRO I 

mu ^m\%±w^mm. (mg/cm^) T-^taufco 
10 iK#Mw^^= { ( ^mLum^wmmm xa) 

+ ( mmi^B/^mr^M\ xB) } / (A+B) 

B?ii^^i£gp^K#M^RO I ffiH^^l^i-c 
(2) 3;^^«9fttfl*i^i2:a:5#§i^a!l^ 
15 T.Hoshino (J. Biomed. Mater. Res., 51, 229-306 (2000)) b(^^^t-^CT> 

i^;^ ^ n /Merlin (>f h p ; version 22043) Srffi 

V^T^f !9 ftif ji^ 2.5mm/ sec. 1 0 mmO^{4=T-?i!}E 

±^^m^ (% of intact) T-^l2l.fCo 
(x) «1^:<cJ^|J^«i§5f^^ 

25 M^3j;t;?^ y::^:^7/u>^=iTtrS!lSLfCoiJ' y^:i7/i';^=iT«T^;^=»T(jE 
^: 0, Ife^: 2, 4) ioii-aM.:^=^r (jE^ : 0, ttilfil: 2, ;^ 
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0, 1 oo*3j;t53 oo/i g/1 Oml/k g(DMMXi B 2mRUBa1& 

5 -^L^to 



10 • (15a, 1 3E) -9-;^'3ey-i 5-t Kndj-i/-l 6- (3-7iC^/l^:7 
a:^/V.)-17, 18, 19, 2 0-xb7//^-5-^r-8-rif-l 0-:t 
drf-T'n;^ h-1 3-ai>^ • ■ • • 5.0g 

• ;i(;/i'2j?dri/;?<^/w-fe/wn— ;^ :«?/^v'»^A • • • • 20g 

' :^7'T]} ^^■^^^''yp-^ • • • • lOg 

15 -^^B-fe/l^t^-^ • • • • 9 20 g 



mim2 : 

1 <3o/^>r TM^im ^ifei- i >3 w^^m 1 /^-r r 0.2m g 

• (15 a. 13E) -9-;^-^y-l 5-fc Kn^v'-l 6- (3-73iCi/U7 
aids/W) -17, 18, 19, 2 0— r b7//^-5-^r-8-Tif-l 0-;t 
^f-yp;;; h-1 3— • • • •2.0g 

• 5/ b . • • • • 5 0 0 g 
25 • ^StK • • • • 1 0 L 
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m <o 



-Wt^ ( I ) 



V /(CH2)„-Y-G-D 

^ 14 

.15. 




(i) 



fz.\%^^h (Di£Mo:>it(DU^mx'h^ ^ ^mt> U d fi- c o o r ^ 




k^^^' ^ ^ S'^ 

* S - ^ B flg^S^^ LTV^T t>J;V^C3~7t^^^'^r 
15 /l^'^/l'Sx 



h 




J^^^TV^T^ iV^C 1~4T/V'=i^^/Sx (4)C 1 ~4T/l^=i'¥V£-Cfi^ 
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R ^4^05(5)7 3^:=^7i'S^fcf:i(6)^'rD^f*x l-'3^@(Z)(ay^^<5^:/J!g 
5 jp^ (b)C 1 ~4 T/^'^E^/^Ss (c)C l'^4T/^=i^i^^iSi:XJ^/i£.ft^(d)=^ h 

10 

2. (1) 4- [ (2- { (4S) -4- [ (IE, 3S) -4- (3-^ 
^jvy=c.=.}V) -3-t Kn'Srv'^^?-!-^^/!^] -2-:^^y-l, 3 

(2) 4- [ (2- { (4S) -4- C (IE, 3S) -3-t Kn'3{^V-4 
15 -2-::rdry-l, 3 -^T P i^i^- 3 - 

(3) 4- { [2- ( (4S) -4- { (IE, 3S) -4- [4-7/W;t-n 

-3- {hVy^^:tu/=^;u) - 3 - 1 Kndf^t/:^^- 1 

/W -2-;t^y-i, 3-^ryyv^i^-3 — f/W ^^/i^] ^^/u^r- 

20 /u} iS^^ 

(4) 4- [ (2- { (4S) -4- [ (IE, 3S) -4- (3, 5--Jy 
7k^o 7*^/1^) -3-t Kodr^/:/^-l-a::=:/k] -2-:t^y-l, 

(5) 4- [ (2- { (4S) -4- [ (IE, 3S) - 3 -fc Kn'^f^i^- 4 
25 - (3-::^n tVW73i:^7W) ^^-l-ain/l^] -2-;^-'¥y-l, 3-^ 
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(6) 4- [ (2- { (4S) -4- [ (IE, 3S) -4- 

- 1 , 3 -5=-r y y i^y- 3 — r M ^^.^M 7.)vy r ^/^] ^Wl. 

(7) 4- [ (2- { (4S) -4- [ (IE, 3S) -4- (3, 4-t?:7 
5 )Vitrny :xu:=.}V) - 3 - 1 Kp '^ri^:/^ - 1 -:^^?v\ - 2 -;^^y- 1 , 

3 -5^r y y e^^^- 3 -a M ^i^M ^.ivy r ^/v] 

(8) 4- { [2- ( (4S) -4- { (IE, 3S) -3-1: Kn^v'-4 

- [3- (MJ7/l^;^o^^/l') 7^^/^] -Z;^-!-:!:::!;!^} -2-;^-dE^ 

10 (9) 4- [ (2- { (4S) -4- C (IE, 3S) -4- (4-:7/W;rD 

- 3 - 3 - 1 Kn ^Vf^ - 1 - Jin/i^] - 2 y 
-1,3 -^ry y v?:/- 3 — r/^} ^^^f-iV) y.}vyr^J^'\ ISilx 

(10) 4- C (2- { (4S) -4- [ (IE, 3S) -4- (3->'>'W;tn 
^aci/w) -3-fc Kn«¥i^::/^-l -^^/i^] -2-::^-^y-l, 3-f- 

15 TV y v^i/- 3 — f 7.;vy r ^^^1 W^. 

(11) 4- C (2- { (4S) -4- [ (IE, 3S) -4- (3-^nn- 
4-7/^;^-n:73ir:-/^) - Kn'^^^:/^- 1 --3^^/^] -2-;i-^y 

-1, 3-^Tyy i^iz-s— f/W ^j^^/w-) >?>/i/7t^.'^] 

(12) 4- { [2- ( (4S) -4- { (IE, 3S) -3-t Kn'3rV-4 
20 - [3- h-^'Sy^^M yzr^=^7l^l -2-;r^y- 

(13) 7-{(2R)-2-[(lE, 3S) -4- U-y/^:tny:xiz^/}^) 
-3-t Kta'arv^:/^-l-:t^7V] - 5 y If n y 1 -^TM 

25 (14) 7- { (2R) -2- [ (IE, 3 S) -4- (3, 5-i^7/^;rn7 
a:c:^/V) _ 3 _ t dpv';/^ - 1 - - 5 -'^^'^y fc^D y i^^/- 
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(15) 7- ( (2R) -2- { (IE, 3S) -4- iA-y;V:tn-Z- (b 

])y;V^n;^'^;V) y - 3 - 1 Kn drVl/i? - 1 -^^v'W -5- 

5 (16) 7- { (2R) -2- [ (IE, 3 S) -4- (4-:7/l^;^-n-3-p« 

(17) 7- { (2R) -2- [ (IE, 3S) -4- (3 -:3^^/^-4-7/W 
:^viya^:=.;V) - 3 - 1 Ko^i^l/t? - 1 -^^/^] - 5 -5^;^'3ry t'n U 

10 i^:/- 1 — f /W 

(18) 7- ( (2R) -2- { (IE, 3 S) -3-fc Kp'3{^'>-4- [3- 

(19) 7- { (2R) -2- C (IE, 3 S) -4- (3-7/1^:^-0 70:.::^/^) 
15 -3-t KD^i/>^i?-l-:t^/V'] -5-^:i-^y\^X2])iP>^-l-^/u} 

(20) 7- { (2R) -2- [ (IE, 3 S) -3 -t Ko '35^^^-4-7*:^ 

/uy^ - 1 -3^^/^] - 5 -^:t^y\i'x:i u v?^'- 1 -4M 

(21) 7- { (2R) -2- C (IE, 3S) -4- (3, 4-v^7/V;^n7 
20 ai^/i^) - 3 - 1 Kn df^VT'^ - 1 -=c=^;i^2 - 5 -^;rdE^y if n y 

(22) 7- { (2R) -2- [ (IE, 3 S) -4- ( 3 o p - 4 -7/1^ 
^n7ai^/W) -3-1: Kp^'^^T'^-I-^^/^] - 5 -'^Jt^y l:f p U 

i;^:/- 1 —f /W ym. 

25 (23) 7- { (2R) -2- [ (IE, 3 S) -4- (3-^^/1-701:^/1^) 
-3-t }fn^-yy^-l-:i^^jU]-5-'^:t^yy^^]}i^y-l-^M 
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(24) 7- { (2R) -2- [ (IE, 3 S) -3-1: Y^^-y-A- (3- 
3. (I -1) 




(M) 




20 4. (1) (1 5 a, 1 3E) -9-:^-=^y-l 5-t: Kn^V-l 6- (3 

- 1 7, 18, 19, 2 0 -x h 7 / /l'- 5 -^T- 
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8 -r if- 1 0 ;^ h - 1 3 

(2) (15a, 1 3E) -9-^=as^y- 1 5-t Kns^v/- 1 6- (3-:j^ 
'f';uy:r.:^^U) -17, 18, 19, 2 0 — r b 7 y /W- 5 -5^T- 8 -T 

5 (3) (15a, 1 3E) -9-;^^y-l 5-fc Kndr-:^-l 6- (3-:^ 
DD-4-77^;tn7^^7^) - 1 7, 18, 19, 20-xf7//^-5 
--^r- 8 -T1f- 1 0 -;*-^f-y a ;^ h - 1 3 -^i^/^, 

(4) (15a, 13E) -9-:t^y-15-}i}fvi^->-16- ii-y^ 
Vl^-Z—i ;V) -n , 18, 19, 2 0-7" ^7//V-5-5^T-8- 
10 Tif-1 0-^^f-:/a;^ h-1 3-:3ii^^, 

(5) (15a, 1 3E) -9-:e"'¥y- 1 5-fc Ki3'¥'>'- 1 6- (3- h 
JJ 7/1^:^0^ h^v^^' 0^:^71-) - 1 7, 18, 19, 20-xh7//l'-5 
-'^r-8-T1f-l 0-;^-'¥f-7'a;^ h-l s-^^-^^ 

(6) (15a, 1 3E) -9-:^'3!^y-l 5-t KodE^i^-l 6- (4-:7 
15 ;V:tx:i-Z-y:^='JVya^:^;V) -17, 18, 19, 2 0-Th7//l'- 

5-'^T-8-rif- 1 0-:t'3E^f-yp;^ h-1 3-J^i/^. 

(7) (15a, 1 3E) -9-;^'¥y-l 5-1: Kndfi/-1 6- (4-7 
;Virxi- 3- ;^^;vy a:,::^;V) -17 , 18, 19, 20— rhyZ/l^-S 
-^r-8-T1f-l 0-:t^f-ro;^ h-1 3-^i^^, 

20 (8) (15a, 1 3E) -9-;e-'¥y-l 5-fc Kn=aE^i^-l 6- (3, 5 
-x^y;V:^ny:t^=^;V) -17 , 18, 19, 2 0 -x h 7//^- 5 -^T 

-8-rif-i o-;^-'¥1^7'PP^ h-i 3-^:/^, 

(9) (15a, 1 3E) -9-;t-'¥y-l 5-t Kn!^r->- 1 6- (3-7 
;V:^ny aL=:-A/) - 1 7 , 18, 19, 2 0 h 7 //l^- 5 -f^-T- 8 - 

25 T1f-1 0-;^drifyD>^ h-1 3-^>'^x 

(10) (15 a, 1 3E) -9-;r^y-l 5-t: Kn'^->'- l 6- (4-7 
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/Uyi-u-3-hVy/i^:tx2^'f'/uysizz/u) -17, 18, 19, 20 -x 
b7//^-5-'^r-8-r-r-l 0-;^'3^•i^:/^;^ ^-l s-^i/^, 

(11) (15 a, 1 3E) 5-t Kn;3{^iy-1 6- (3-h 
y 7/i<';rDp< 5^/1^7 31 c^^/i') -17, 18, 19, 2 0— rhyy/i^-S- 

5 ^r-8-T1f-i o-;*-'3E^f-:7'a;^ b-1 3-^:/^^ 

(12) (1 5 a, 1 3 E) -9-;t^y-l 5-1: Fp=¥^/-1 6- (3, 4 
-i;*7/l^;^n:7ai::^/^) -17, 18, 19, 2 0-7" 
-8-T1f-l 0-;a-=¥f-7'n;^ b-1 3-:i:.i^|g, 

(13) (15 a, 1 3E) -9-;t^y-l 5-fc KHdE^-^-l 6-7ai^/l- 
10 -17, 18, 19, 2 0— r hy/z^-S-^T-S-rif-l 0-;r^ 

i^yp;^ b-1 3-J::/^> 

cilf/V^ai^/l') -1 7, 18, 19, 2 0-xb7//^-5-^T-8- 
T1f-1 6-;i^^f-yn;^ h-1 s-j^^H. 
15 (15) (1 5 a, 1 3E) -9-;f=3ry-l 5-t Kadf^iz-l 6- (3-^ 
h=¥i/^^/l'7ai::^/V') -17, 18, 19, 2 0 — T b 7 //V- 5 -5^T 
-8-Tif-l 0-;4-'arf-7'n;^ h-l 3-^i^^. 

(16) (15a, 1 3E) -9-::e-dey-l 5-t Ka^->'-l 6- (3-^ 
f-/l^-4-7/U;^nr7a:c:i/^) -1 7, 18, 19, 20— rh7y>'^-5 

20 -^T-8-T1f-i o-;^-dpf-:/p;^ h-1 3-3i:/^^ 

(17) (15 a, 1 3E) -9-;^=^y-l 5-t Kpdf^i^-l 6-:73i-/^ 
-5- (4-:*>'^4?=¥^>^Ty'-/U-2->f>'l') -1, 2, 3, 4, 17, 
18, 19, 2 0-:r^^?y/l^-5-^r-8-Tif-l O-^drf-T'n;^ 
b-1 3-^i^H 

25 (18) (1 5 a, 1 3E) -9-;tdry-l 5-t Kd^^v— 1 6- (3-p« 
f^/l/^ai^/k) -5- i4-:iU/i^:^^i^^T:/^JU-2-^/U) -1, 2, 
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3, 4, 17, 18, 19, 2 0-:t^^ /JV-S-i'r-S-T'f-lO 

(19) (15 a, 1 3E) -9-:^^y-l 5-fc Kndi--S/-1 6- (4-7 

-5 - (4-:*/W2i^>i^5^ry-/^-2— f/t') -1,2, 
5 3, 4, 1 7, 1 8, 1 9, 2 0-;r^^//^-5-^T-8-Tif-l 0 
-;t=3rf-y n ;^ f - 1 3 

(20) (15 a, 1 3E) -9-;t^y-l 5-t Ko^v'- 1 6- (':^:7^ 
l/i^-2-^/V) -5 - (4-;«7/^5j?'aE^->'^Ty-/W'-2— Y/u) -1,2, 
3, 4, 17, 18, 19, 2 0-:t^^ //l^-5-^r-8-TiP-10 

10 h-1 3-^:/x 

(21) (15 a, 1 3E) -9-;e-'aE^y-l 5-1: Kn^^i^-l 6- (3-7 
ai:=/l/7cc=/V') -5 - (4-;«;/V'7}?'3E^V^Ti/-/^-2-^/V') -1,2, 
3, 4, 17, 18, 19, 2 0-;t^t$'//^-5-^r-8-rif- 1 0 

15 (22) (15 a, 1 3E) -9-:^'¥y-l 5-t KP'Se^v^-I 6- (3-7 
siz^/i^y - 5- ( 5 -:^7/^jJ<dri/^;d-7a.>'- 2 — Y/v) -1,2, 
3, 4, 17, 18, 19, 2 0-:i-^^ //\^- 5 -^T- 8 -T'fy VI :^ 
h- 1 3-j:;^. 

(23) (15 a, 1 3E) -9-;^^y-l 5-t Kndrv'-l 6- (-^7^? 

20 i^y-2-^;i')-5-i5-:^/u:^'^i^^^y3:.:^-2-y(M-i, 2, 

3, 4, 17. 18, 19, 2 0-:^^dfy/U~5-f'r-8-r'f:fu:^ 
h-l 3-^31^. 

(24) (15 a, 1 3E) -9-^dE^y-l 5-t Ko^-:/-l 6- (4-7 
/V;^-ia-3-73ic=./^73r=7V') -5- ( 5 -;?;yV3j?^i/^:t73i>^- 2 - 

25 -r/l') -1, 2, 3, 4, 17, 18, 19, 2 0 -::^i5' ^ y /V- 5 -^T 
-S-rifT'n;:^ h-l 3-:ti^, 
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(25) (15 a, 1 3E) -9-;t-^y-l 5-fc Kndri/-1 6- (3-ai 

-5- (5-:^7/^^dr->'f=-;^-73ii^-2->r/V) -1, 2, 
3, 4, 17, 18, 19, 2 0-;r^i5'//^-5-f^T-8-rif:/a;^ 
h-1 3-3iV^ 

5 (26) (1 5a, 1 3E) -9-:^d{^y-l 5-fc Kn^i/-1 6- (3-> 
^/u:7ai^/u) -5- (5-;«7/^5!}?^i/f^;^:7 3i:/- 2— f/i^) -i, 2, 

3, 4, 17, 18, 19, 2 0-;^^^//l^-5-^r-8-T1f:/n^ 
b-1 S-a^V. 

(27) (15 a, 1 3E) -9-:t=^ry-l 5-t Kndrv^-l 6- (3-h 
10 y:7/l';tDp« b^i^^a^^/W) -5- {5 -:ii/l^:^^i^^^y =1^:^-2-4 

JV) -1, 2, 3, 4, 17, 18, 19, 2 0-;^^^//l'-5-'^T- 

8-rifyci;^ h - 1 3-:3i:/^ 

(28) (15a, 1 3E) -9-;*-'^y-l 5-t KP'^i^-l 6- (4-7 
;v:tn-z-y3u:=^A^ys^=^;v) -5- (4-;{;/i'7i?dri/^Ty— /v- 2- 

15 ^;V) -1, 2. 3, 4, 17, 18, 19, 2 0 -;^i5' iJ' y 5 -^T 

-s-r-f-fuT. h- 1 3-J^:/^ 

(29) (15 a, 1 3 E) -9-;^-^y-l 5-t KPdri^- 1 6- (3-^ 

-5- (4-;(7/^4?5¥v'^Ty— >'W-2-'l'/^) -1, 2, 
3, 4, 17, 18, 19, 2 0-:^^^y/^-5-^T-8-rif>^n;^ 
20 h-13-3i:<^, 

(30) (15 a, 1 3E) -9-;^=¥y-l 5-fc Kn=3rV-l 6- (•^yiJ' 

;v) -5 - (4-;«;/w#drv'^ry^/U'-2->('/V') -1,2, 
3, 4, 17, 18, 19, 2 0-:t^i> /^v-^-f-r-B-ri'-fnT. 
}>- 1 3-^>'. 

25 (31) (15 a, 1 3E) -9-;r^y-l 5- 1 Kn^Sr^x- 1 6- (3- h 
h^E^v^yairi/v) -5- {A--^J^y^^i^'f-ry^j\^-2-^ 
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/U') -1, 2, 3, 4, 17, 18, 19, 2 0-^^^//^-5-^T- 
8 -r^-fnT. 1 3 

(32) (15 a, 1 3E) -9-;^^y-l 5-fc KndriX-l 6- (3-^ 
pn-4-7/l';ti3 7 3i^/l^) -5- ^A.-1:>)Vil^^'i/^r9^)\^-2->{ 

5 /P) -1, 2, 3, 4, 17, 18, 19, 1 ^-ir^ 9 J )V- fi-^T - 

(33) (15 a, 1 3E) -9-;^-'¥y-l 5-t Kn^v'-l e-v'rJ'Py 
Dlf/V-5- (4-;(;/U:j?^->'^Ti^-/l'-2-^/^) -1, 2, 3, 4, 
17, 18, 19, 2 0-iti!^^ y ^1^-5 -^r- 8 -r^Z^ti 7^ h-l 3 

10 -J.^'^ 

(34) (15 a, 1 3E) -9-;^-'^y-l 5-t Kn'^E^v'-l 6-v':^'i2^ 
^>W^-5- (4-;«;/l'^>iX^T>^-7^-2— r/l') -1, 2, 3, 4, 

17, 18, 19, 2 0-:t^^ yju-5-^r-8-r^-:fn:^h-i 3 

15 (35) (15 a, 1 3E) -9-;^^y-l 5-t Kndrv'-l 6- (4-7 
jV:^xi 7 3ic:i/W) - 5 - ( 5 -'^;v:^^i/'^r 2-y(M -1, 2 , 

3, 4, 17, 18, 19, 2 0-:ti!r^y/u-5-f-r-8-r'f-:/np. 
h-l 3-:ti/^ 

(36) (15 a, 1 3E) -9-:^«3{^y-l 5-t Kn'3fv^-1 e-v'^J'a:/ 
20 iA.-^JVi^^V^rV—}V-2->{?V) -1, 2, 3, 4. 1 

7, 18, 19, 2 0-:tj}^<^y/l'-5-^r-8-rif7'ny^ h-l 3- 
^^'^ 

(37) (15 a, 1 3E) -9-;^^y-l 5-fc Kn'^E^i^-l 6- (4-;J' 
nttya^c^jV') -5- (4-;?7/i':!j?^:X^r>^'-/l'-2-^/V') -1, 2, 

25 3, 4, 1 7, 1 8, 1 9, 2 0 ^ / ^l— 5 -^T - 8 -Til'-fti 
h-l 3-^>'. 
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(38) (15 a, 1 3E) -9-;^-'¥y-l 5-t Kcidf^i^-l e-i/^P^ 

y^/i^-s- {A.-iJA^i^^%^^r-/—jy^-2.-^)V) -i, 2, 3, 4, 

17, 18, 19, 2 0-:ti5^iJ'//l^-5-5=-T-8-Tifyo;^ h- 1 3 
-^^/^ 

5 (39) (1 5 a, 1 3E) -9-;e-'afy-l 5-1: Kndfi<^-1 6- (^i^iJ^ 

1^-1 — -5- (4-;^7/^2}?d{^v'^Ty-/^- 2 — -1, 2, 
3, 4, 17, 18, 19, 2 0-::a-^iJ'/7l^-5-'^T-8-rif7'n;^ 
h- 1 S-^^'. 

(40) (15 a, 1 3E) -9-;t^y-l 5-fc Ka=ariX-l 6- (7" h7 
10 Hl^uM'yy-A-yf/V') -5- (4-;&/^5j<'ar':<^^T>^— /W-2 — f/V) 

-1, 2, 3, 4, 17, 18, 19, 2 0-::^^^?/y^-5-5^T-8- 
rif7'^x<. h- 1 3-^i/. 

(41) (15 a, 1 3E) -9-;e-'^y-l 5-t Kn=^i^-1 6- (7-pt 

vv-2 — f/w) -5 - i4-:iJ/v:^'Sf'i^^r>/^;u- 2-^ M 
15 -1, 2, 3, 4, 17, 18, 19, 2 0 -;^i5^ ^J' 7 /I'- 5 -f^T- 8 ~ 

(42) (15a, 1 3E) -9-:^-^y-l 5-fc Kndf^V-l 6- (4-:7 
;U:tX2y:t^=^;u) -1 7 , 18, 19, 2 0 h ^ / /l'- 5 , 10-i?^ 

r-s-rf'T'n;;^ h-i 3-J^:/@l^ 

20 (43) (1 5 a, 1 3 E) - 9 -;^^y- 1 5 -t Kndj^i^- 1 6 - (4 -y' 
/u:tuyaL^;u) -17, 18, 19, 2 0 -t h 7 //V- 6 -^T- 8 - 
rif:?'nx h-1 3-:n:/^, 

(44) (15a, 1 3E) -9-;^-'afy-l 5-t: KndpV-1 6- (3-p« 
3^-/1^) -17, 18, 19, 2 0-7" h^/zV'-e-^T-S-r 

25 1fyny^ b-1 3-^>'SI. *3j;t? 

(45) (I 5 a, 1 3E) -9-'^:^^y-l 5-t: Knd(^S^-l 6- (4- 
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yjU:tuys^::^/U) -17, 18, 19, 2 0 -X b 7^/1^- 5 -^T- 8 




10 1-5 ;i t <^*t>i-o ) ^lr^:bu R'*fi(iVM3<«^vM^, (2)c i~4r/i^'ar 

/t'S^ (3)C1~4T/V3^i/'S. (4)l~5^(^/M3'J^>'M^tC±oT^^$ 
ti/fcC l~4T7^^/^S^ (5)l~5<@<D/^^>{^'vE^^^:j;oTtt^$tLfcC 

15 fP$tbTV^•r^J;V^3'-l 5M<^^S^ — ^*fcliH^^^7^n^^^^U 
R''4'<^(6)7ct:^/U'S*/t{±(7)^xnSfi, l~3^0(a)/^py^'M^. (b) 
C 1 ~4r/V^/V'S> (c)C 1 ~4 r/l'=^v'S*3j;0^/*fc:ti(d)^ h n^T 
g«l§tl.TV^Tt>J;<^ rttl~5(D^5^^^U •^(DmoS-i-ftgt^© 

^ffliiB*feofa-§-i:f^Di:*^^fc)-ro ) -e^$tb§M^<^>^ffliiB«©'fb 
20 -a^i^o 
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6. (1) (15a, 13E) -1, 6- (1, 4-^ l^^^y a^^^Ul^) 
-9-;f=3E^y-l 6- (3, 5-i^:^^jUya^=^/U) - 

2, 3, 4, 5, 17, 18, 19, 2 0 -^i^ / z^- 8 -T1f T^n f 

- 1 3 

5 (2) (15a, 13E) -1, 6- (1, 4-4 :^^-ya^=^U>') -9- 
;r'3ry- 1 5-k KP^i/- 1 6- (3- i^l^y^Ty^^JU- 2-y( 
ysi=^;]^) -2, 3, 4, 5, 17, 18, 19, 2 0 y /V- 8 - 
r 1f T^D ;^ h - 1 3 -^i^H. 

(3) (15a, 13E) -1, 6- (1, 4 -4 l^-^—y -9- 
10 :t^y-l 5-t Kp^^/-1 6- (4-7/W;a-P7ccc:^/l') -2, 3, 4, 

5, 17, 18, 19, 2 0-;^-^^//V-8-Tif:/n;^ f-1 3-^^^ 

(4) (15a, 1 3E) -9-;^dry-l 5-t Kndr^/-1 6- (3- (5 

/W2-'</v) ^^^/w) -5- (4-:^;/i^7}?dE^i/ 

15 ^T:/-/U-2— T/l') -1, 2, 3, 4, 17, 18, 19, 2 0-:^-^ 
^y/U-S-'^T-S-T'f'fxi::^ Y-1 3-:x,y, 

(5) (1 5a, 1 3E) -1, 6- (1, 4—^y^-ya^::^U>') -9- 
;^^y-l 5-t Kps^-^-I 6- (3- (5-^^/V^i/y:^^f->^-/V' 
-2— ^/V) ^^c:^/!^) - 2, 3, 4, 5, 17, 18, 19, 2 0-:t^ 

20 i?//V'-8-rif:/p;^ h-1 3-:ti^ig, 

(6) (15a, 1 3E) -9-;^^y-l 5-fc KDdE^'>-l 6- (3- (6 
-;?«^/i'-^>'y;e-^f-y'— yi^-2-^/i') ^aic:^/^ -5- (4-;*/w#^ 
-;^^ry'-/^-2— f/V-) -1, 2, 3, 4, 17, 18, 19, 2 0-;^ 

^^y/V'-5-^T-8-Tlf:7'D:^ b-i 3-01^^, 

25 (7) (15a, 13E) -1, 6- (1, 4-^ >^-y:x^:^Ul^) -9- 
;r'3E^y-l 5-1: Ko'Sri^-l 6- (3- (6 -7«^/l^-^i^y;^-^f-y-/l' 
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-2, 3, 4, 5, 17, 18, 19, 20-^^-!^ 
^ J )V-Z-rf:fxi7. h-1 S-aii^^, 

(8) (15a, 13E)-1, 6-(l, ^-^V'^^y a^^W) -9- 
;e-^y-l 5-1: Kn=^r-:^-l 6- (3- (4-p{^/i'^>':/^Ty^/w- 

5 2-^7>) -2, 3, 4, 5, 17, 18, 19, 2 0-:*-^:? 

(9) (15 a, 1 3E) -9-;^-dS^y-l 5-fc Kndrix-1 6- (3- (4 
-j^'J'jv-^.vV-^^^V^jv-^-^i -5- (4-;«;yU2^'¥ 
v"^ry—/V- 2-^/1/) -1, 2, 3, 4, 17, 18, 19, 2Q-iC 

10 ^^//v-5-^r-8-rif7"n;^ h-1 3-:t:/> 

(10) (15a, 13E) -1, 6- (2-7/l';^n- 1, ^-^V^'-Va:. 

-9-;t^y- 1 5-t Kc3'¥i^- 1 6- {Z-:^=^)vya^z^jv) 
-2, 3, 4, 5, 17, 18, 19, 2Q-i^^ ^ J jV-^-T^-f^T. 

b - 1 3 

15 (11) (15a, 13E) -1, 6- (3-p{^/l'-l, A - -i ^-y ^ a:.=- 
uy) -9-;f^y-i 5-fc Kn#iX-l 6- (3 ^/W:73i^/l') - 
2, 3, 4, 5, 17, 18, 19, 2 0-:i-^ ^ / /l^- S-T-fzfti:^ h 
- 1 3 -:^>ms 

(12) (15 a, 1 3E)-9-;t^y-l 5-fc KP^^i^-l 6 -(3 -(5, 
20 7-^^7«'^/^•^:^y^'^i^)/— /V-2-^/1') :73i^/U') -5- (4-;!5;/^ 

Jj?=¥v'f^ry—/l^- 2-^/1^) -1, 2, 3, 4, 17, 18, 19, 20 
-:t^:^//^-5-^T-8-rif7'n^ h-1 3-^^^, 

(13) (15 a, 1 3E) -9-;^dry-l 5-fc Ka^'>-1 6- (3- (5 

ya^^/i') -5- 

25 ^ry— /^-2 — (M -1, 2, 3, 4, 17, 18, 19, 20-:ti!^ 

9 J j\^-^-^r-z-ri^'fxi7. h-1 3-ji^', 
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(14) (15a, 13E) -1. 6- (1, 4-^ y^-y -9- 
;*-^y-l 5-t Kd^V-l 6- (3- {S-^nu^y/i^ry^JV- 

-2, 3, 4, 5, 17, 18, 19, 20-:ti^^ 
/;u-8-rif:/n;^h-i S-^^'^s . 
5 (15) (1 5 a) -9-:^-'¥y-l S-fc Ka=3E^'>-l 6- (3- (2, 4- 
i^;^^/l^ysL=^M y:s.=:.7V) -5- ^4-^)Vi^^V^r9—}V-2->( 
A) -1, 2, 3, 4, 17, 18, 19, 2 0 ^ / A^- 5 -'^T - 

8 -rif T^p ;^ h - 1 3 -^y^ 

(16) (1 5 a, 1 3E)-9-;t-'3?^y-l 5-fc Kn^iX-1 6 -(3 -(3, 
10 4-V^P«^/W7a^::i;W) 73i::^/V) -5- (4 -:*>'U'#=3s^i/^r /V- 2 

— f/V) -1, 2, 3, 4, 17, 18, 19, 2 0-;*-^^y/W-5-'^ 

r-8-rif:/n;^ f - 1 3-:^:^, 

(17) (15a, 13E) -1, 6- (1, 4-^ y^-y -9- 
:t'3ry-l 5-fc Ka^^iz-l 6- (3, 4-^;^7/^:^n7*^/l') -2, 

15 3, 4, 5, 1 7, 1 8, 1 9, 2 0 -^^ ^ / /U- 8 -T-f^u 7. V - 1 

(18) (15a, 13E)-1, 6- i2-y^'^JV-l, 4-y( y^f—y a^^^ 
Uy) -9-;^-^y-l 5-t Kn^E^ix-l 6- (3-^^/^:7 31^/1') - 
2, 3, 4, 5, 17, 18, 19, 2 0 //V- 8 -TifT'p;^ h 

20 - 1 3 -^^'^^ 

(19) (15 a, 1 3E) -9-;^=3fy-l 5-t FO'^fV-l 6 - (3 - (5 
-^xixi^y/:t^'f-/—jU-2-^/U) ys^::^}V) -5- (^4-tlJVi^^ 
V^ry— /^-2— f/V-) -1, 2, 3, 4, 17, 18, 19, 2 0-;^ 
^^//^-5-^T-8-rf T'n;^ h-1 3-a:V, 

25 (20) (1 5 a, 1 3 E) -1, 6- (1, 4 :/^-7*^^^^) -9- 
;^-dry-l 5-fc KD'^r-^'-l 6- ^Z- 4-y JVirxiy auz=.jV) 
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-2, 3, 4, 5, 17, 18, 19, 2 0 //V- 8 -rf* T'n;^ 

h-i3-^:^SlH 

(21) (15 a, 13E) -1, 6- (1, 4-^ ^'^—y -9- 
:t^y- 1 5-fc Kcfa^'^- 16- (3-^nP-4-:7/^;^n73^^/^) 

5 -2, 3, 4, 5, 17, 18, 19, 2 0 y /U- 8 -T-^Z^n:^ 
h-1 3-:^>m. 

(22) (15 a, 13E)-1, 6 - {3 - ;^ Y^i^- 1 , A-^O^—yoL 

-9-;e-^y-l 5-fc Kn'^i^- 1 6- (3 ^7^:73^^/1^) 
-2, 3, 4, 5, 17, 18, 19, 2 0 / /U- 8 -Tif T'Oy^ 
10 ^ - 1 3 -^i^^^ 

(23) (15 a, 1 3E) -9-:^^y-l 5-1: KP'^e^-.l 6- (3- b 

h^rv-^a.::^/!^) -1 7, 18, 19, 20-xh7//l'-5 
-5=-T-8-rif:/n>^ h-1 3-^y^, 

(24) (15o, 1 3E) -9-:^-=3fy-l 5-t Ko'¥v'-l 6- (3, 5 
15 -v?7/l^:^-n7ai^/H -17, 18, 19, 2 0 — r h 7 //l— 5 -f^T 

- 8 -r-fzfti ;^ _ 1 3 

(25) (15 a, 1 3E) -9-:^#y-l 5-t: Kpdf^'^-l 6- (3- (7 
oi^/l^) -17, 18, 19, 2 0-T b7y/l^-5-^r-8 

-rif y o ;^ h - 1 3 

20 (26) (1 5 a, 1 3E) -9-:^dE^y-l 5-1: Kp^S^- 1 6- (3- (4 
-^/Vj^-o^^i^/P-) 73ic=.7lx) -17, 18, 19, 2 0— r^7//^- 
5-f^r-8-T1f7'D;^ h-1 3-^:^ils *3J;tJ5 
(27) (15 a, 1 3E) -9-;^-'3E^y-l 5-t KPdri^-l 6- (3-7 
3;::i/k-4-:7/^;tP7ai^/W) -1 7, 18, 19, 20— rhy//V- 

25 5-^T-8-Tif:/px h-1 3-=^ym-d^h^^m7!)^hmi£Mm^<o 
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7. m^<ommi^(D^^ (d •vyfi^Mit^m. "torn.. ^<om 

5 

8. is^o^ffl 1 tam^^-^^c (I) T•^^tiSib'a'^^ ^<z)its ^(7)^ 
7 y ^Sr^W-rs E p 4 r =f bo 

10 9. it*©i^ffl 1 la^o— (I) •^TT^-^Mit'k^. ^(om.. ^(om 
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